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(54) MULTIMEDIA INFORMATION COMMUNICATION SYSTEM 

(57) A multimedia information system comprises 
first and second communication terminal apparatuses 
for exchanging information data using a common first 
communication protocol or first and second communi- 
cation protocols which are different from each other, a 
first communication network for transmitting information 
data in accordance with a third communication protocol 
different from the first and second communication proto- 
cols, and first and second communication interface 
apparatuses for respectively connecting the first and 
second communication terminal apparatuses to the first 
communication network, the first communication inter- 
face apparatus comprises first conversion means for 
converting information data in accordance with the first 
and third communication protocols between the first 
communication terminal apparatus and the first commu- 
nication network, and the second communication inter- 
face apparatus comprises second conversion means for 
converting information data in accordance with the sec- 
ond and third communication protocols between the 
second communication terminal apparatus and the first 
communication network. 
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Description 

Technical Field 

[0001] The present invention relates to a multimedia 5 
information communication system for serving various 
kinds of media terminals to have, e.g., a LAN (Local 
Area Network) as a core. 

Background Art 

[0002] As conventional private network systems, a 
system in which a PBX (Private Branch Exchange) 
serves voice communication terminals such as tele- 
phones and the like as extension terminals, and 
exchange-connects between these extension terminals 
and an external communication network such as a pub- 
lic network, and between the extension terminals so as 
to allow conversations, and a system in which data ter- 
minals such as personal computers and the like are 
connected to a LAN (Local Area Network), and e-mails 
and data are transported between the personal comput- 
ers via the LAN are known. A system that links a voice 
communication system using a PBX and a data commu- 
nication system using a LAN via a gateway has been 
proposed. 

[0003] However, in such conventional private network 
system, independent communication infrastructures 
must be built in correspondence with the voice commu- 
nication system and data communication system. The 
voice communication system readily goes system down 
since it is integrally controlled by the PBX. To avoid such 
problem, the PBXs must be duplicated. For this reason, 
problems of a large-scale system arrangement and 
heavy investment load on the user have been posed. 
Furthermore, connection of a new terminal, changes in 
connection, and the like require setups by maintenance 
persons, and since the voice communication system 
using the PBX and the data communication system 
using the LAN require different maintenance • manage- 
ment forms, maintenance • management processes are 
complicated and require high cost. 
[0004] In order to link the voice communication sys- 
tem and data communication system, the gateway must 
be placed. Hence, the system arrangement requires still 
larger scale and higher cost. 

Disclosure of Invention 



system according to the present invention comprises 
first and second communication terminal apparatuses 
for exchanging information data using a common first 
communication protocol or first and second communi- 
cation protocols which are different from each other, a 
first communication network for transmitting information 
data in accordance with a third communication protocol 
different from the first and second communication proto- 
cols, and first and second communication interface 
apparatuses for respectively connecting the first and 
second communication terminal apparatuses to the first 
communication network, the first communication inter- 
face apparatus comprises first conversion means for 
converting information data in accordance with the first 
and third communication protocols between the first 
communication terminal apparatus and the first commu- 
nication network, and the second communication inter- 
lace apparatus comprises second conversion means for 
converting information data in accordance with the sec- 
ond and third communication protocols between the 
second communication terminal apparatus and the first 
communication network 

[0007] Preferred manners of the first multimedia infor- 
mation communication system according to the present 
invention are as follows. 

(1) The system further comprises a third communi- 
cation interface apparatus for connecting the first 
communication network to a second communica- 
tion network which transmits information data in 
accordance with a fourth communication protocol 
which is different from at least the third communica- 
tion protocol, and the third communication interface 
apparatus comprises third conversion means for 
converting information data in correspondence with 
a difference between the third and fourth communi- 
cation protocols between the second and first com- 
munication networks. 

(2) In the system of (1), at least one of the first, sec- 
ond, and third conversion means comprises a plu- 
rality of data conversion means provided in 
correspondence with types of information data, 
data type determination means for determining a 
type of input information data, and selection means 
for selectively enabling the plurality of data conver- 
sion means in accordance with a determination 
result of the data type determination means to con- 
vert the information data. 
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[0005] It is an object of the present invention to pro- so 
vide a low-cost, high-reliability multimedia information 
communication system which can implement various 
kinds of communications by a common communication 
infrastructure without requiring any large-scale equip- 
ment such as a PBX, gateway, and the like, and can 55 
make an arrangement simple and maintenance/man- 
agement easy. 

[0006] A first multimedia information communication 



[0008] A second multimedia information communica- 
tion system according to the present invention com- 
prises first and second communication terminal 
apparatuses for exchanging information data using a 
common first communication protocol or first and sec- 
ond communication protocols which are different from 
each other, a first communication network for transmit- 
ting information data in accordance with a third commu- 
nication protocol different from the first and second 
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communication protocols, first and second communica- 
tion interface apparatuses for respectively connecting 
the first and second communication terminal appara- 
tuses to the first communication network, and a third 
communication interface apparatus for connecting the 5 
first communication network to a second communica- 
tion network for transmitting information data in accord- 
ance with a fourth communication protocol different 
from the third communication protocol, and each of the 
first and second interface apparatuses comprises w 
inquiry means for, when a communication terminal 
apparatus served by the own apparatus generates a call 
originating request addressed to a communication ter- 
minal apparatus served by another communication 
interface apparatus, multi-address transmitting an 15 
inquiry signal containing first identification information 
assigned to the terminating communication terminal 
apparatus to all communication interface apparatuses 
connected to the first communication network, determi- 
nation means for, when an inquiry signal reaches via the 20 
first communication network, determining if a communi- 
cation terminal apparatus corresponding to the first 
identification information contained in the inquiry signal 
is served by the own apparatus, response signal trans- 
mission means for, when the determination means 2 s 
determines that the communication terminal apparatus 
of interest is served by the own apparatus, sending back 
a response signal containing second identification infor- 
mation assigned to the own apparatus on the first com- 
munication network to an originating communication 30 
interface apparatus via the first communication network, 
and first communication link formation means for, when 
the response signal is sent back, performing processing 
for forming a communication link between the own 
apparatus and the terminating communication interface 35 
apparatus on the first communication network on the 
basis of the second identification information contained 
in the response signal. 

[0009] Preferred manners of the second multimedia 
information communication system according to the 40 
present invention are as follows. 

(1) Each of the first and second communication 
interface apparatuses comprises identification 
information storage means for, when the response 45 
signal is sent back, storing the second identification 
information contained in the response signal 
together with first identification information corre- 
sponding to a partner communication terminal 
apparatus in correspondence with each other, first so 
acquisition means for, when a communication ter- 
minal apparatus served by the own apparatus gen- 
erates a call originating request addressed to a 
communication terminal apparatus served by 
another communication interface apparatus, ss 
acquiring second identification information 
assigned to a communication interface apparatus 
that serves the terminating communication terminal 



apparatus from the identification information stor- 
age means, and second communication link forma- 
tion means for, when the first acquisition means 
acquires the second identification information 
assigned to the terminating communication inter- 
face apparatus, performing processing for forming 
a communication link that connects between the 
own communication interface apparatus and termi- 
nating communication interface apparatus on the 
first communication network on the basis of the 
second identification information. 

(2) In the system of (1), the identification informa- 
tion storage means stores first identification infor- 
mation and second identification information 
acquired by the own communication interface appa- 
ratus by the inquiry, and first identification informa- 
tion and second identification information acquired 
by another communication interface apparatus by 
the inquiry. 

(3) The system further comprises a server appara- 
tus, which is connected to the first communication 
network, and has a function of intensively storing 
the first identification information and second iden- 
tification information acquired by the first and sec- 
ond communication interface apparatuses by the 
inquiry, and each of the first and second communi- 
cation interface apparatuses comprises second 
acquisition means for, when a communication ter- 
minal apparatus served by the own apparatus gen- 
erates a call originating request addressed to a 
communication terminal apparatus served by 
another communication interface apparatus, 
acquiring second identification information 
assigned to a communication interface apparatus 
that serves the terminating communication terminal 
apparatus from the server apparatus, and third 
communication link formation means for, when the 
second acquisition means acquires the second 
identification information assigned to the terminat- 
ing communication interface apparatus, performing 
processing for forming a communication link that 
connects between the own communication inter- 
face apparatus and terminating communication 
interface apparatus on the first communication net- 
work on the basis of the second identification infor- 
mation. 

(4) Hie third communication interface apparatus 
comprises identification information storage means 
for intensively storing the first identification informa- 
tion and second identification information acquired 
by the first and second communication interface 
apparatuses by the inquiry, and each of the first and 
second communication interface apparatuses com- 
prises third acquisition means for, when a commu- 
nication terminal apparatus served by the own 
apparatus generates a call originating request 
addressed to a communication terminal apparatus 
served by another communication interface appara- 
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tus, acquiring second identification information 
assigned to a communication interface apparatus 
that serves the terminating communication terminal 
apparatus from the identification information stor- 
age means of the third communication interface 
apparatus, and fourth communication link formation 
means for, when the third acquisition means 
acquires the second identification information 
assigned to the terminating communication inter- 
face apparatus, performing processing for forming 
a communication link that connects between the 
own communication interface apparatus and termi- 
nating communication interface apparatus on the 
first communication network on the basis of the 
second identification information. 
(5) The system further comprises a server appara- 
tus, which is connected to the first communication 
network, and has a function of intensively storing 
the first identification information and second iden- 
tification information acquired by the first and sec- 
ond communication interface apparatuses by the 
inquiry, and each of the first and second communi- 
cation interface apparatuses comprises identifica- 
tion information storage means for, when a 
response signal to the inquiry signal is sent back, 
storing second identification information contained 
in the response signal together with first identifica- 
tion information assigned to a terminating commu- 
nication terminal apparatus in correspondence with 
each other, first search means for, when a commu- 
nication terminal apparatus served by the own 
apparatus generates a call originating request 
addressed to a communication terminal apparatus 
served by another communication interface appara- 
tus, searching the identification information storage 
means of the own apparatus for second identifica- 
tion information assigned to a communication inter- 
face apparatus that serves the terminating 
communication terminal apparatus, second search 
means for, when the first search means cannot find 
the second identification information by the search, 
searching the server apparatus for the second iden- 
tification information, third search means for, when 
the second search means cannot find the second 
identification information by the search, multi- 
address transmitting an inquiry signal containing 
first identification information corresponding to the 
terminating communication terminal apparatus to 
all communication interface apparatuses connected 
to the first communication network, and acquiring 
second identification information assigned to the 
communication interface apparatus that serves the 
terminating communication terminal apparatus, on 
the basis of a response signal to the inquiry signal, 
and fifth communication link formation means for, 
when one of the first, second, and third search 
means acquires the second identification informa- 
tion assigned to the communication interface appa- 



ratus that serves the terminating communication 
terminal apparatus, performing processing for form- 
ing a communication link for connecting between 
the own communication interface apparatus and 
5 terminating communication interface apparatus on 
the first communication network on the basis of the 
second identification information. 

[0010] A third multimedia information communication 

10 system according to the present invention comprises 
first and second communication terminal apparatuses 
for exchanging information data using a common first 
communication protocol or first and second communi- 
cation protocols which are different from each other, a 

r5 first communication network for transmitting information 
data in accordance with a third communication protocol 
different from the first and second communication proto- 
cols, first and second communication interface appara- 
tuses for respectively connecting the first and second 

20 communication terminal apparatuses to the first com- 
munication network, and a third communication inter- 
face apparatus for connecting the first communication 
network to a second communication network for trans- 
mitting information data in accordance with a fourth 

25 communication protocol different from the third commu- 
nication protocol, each of the first and second interface 
apparatuses comprises inquiry signal transmission 
means for, when a communication terminal apparatus 
served by the own apparatus generates a call originat- 

30 ing request addressed to a communication terminal 
apparatus served by another communication interface 
apparatus, transmitting an inquiry signal containing 
identification information corresponding to the terminat- 
ing communication terminal apparatus onto the first 

35 communication network, and the third communication 
interface apparatus comprises terminating apparatus 
determination means for receiving the inquiry signal, 
and determining based on the identification information 
contained in the inquiry signal if the terminating commu- 

40 nication terminal apparatus is a communication terminal 
apparatus which is served by the first or second com- 
munication interface apparatus inside the system, or a 
communication terminal apparatus which is connected 
to the second communication network outside the sys- 

45 tern, and communication link formation means for selec- 
tively performing first processing for forming a 
communication link for connecting between the first or 
second communication interface apparatus that serves 
an originating communication terminal apparatus and 

so the first or second communication interface apparatus 
that serves the terminating communication terminal 
apparatus, and second control for forming a communi- 
cation link between the first or second communication 
interface apparatus that serves the originating commu- 

55 nication terminal apparatus and the terminating com- 
munication terminal apparatus connected to the second 
communication network, in accordance with a determi- 
nation result of the terminating apparatus determination 
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means. 

[0011] The third multimedia information communica- 
tion system according to the present invention may fur- 
ther comprise a server apparatus, and the server 
apparatus may comprise terminating apparatus deter- 
mination means and communication link forming means 
equipped in the third communication interface appara- 
tus. 

[001 2] Preferred manners of the third multimedia infor- 
mation communication system according to the present 
invention are as follows. 

(1) The communication link formation means per- 
forms, as the first control, control for sending back a 
response signal containing second identification 
information assigned to a communication interface 
apparatus that serves the terminating communica- 
tion terminal apparatus to the communication inter- 
face apparatus as an inquiry source, and forming a 
communication link that connects between a com- 
munication interface apparatus that serves an orig- 
inating communication terminal apparatus, and the 
communication interface apparatus that serves the 
terminating communication terminal apparatus, 
and as the second control, processing for sending 
back a response signal containing second identifi- 
cation information assigned to the third communi- 
cation interface apparatus to the communication 
interface apparatus as an inquiry source, forming 
an internal communication link that connects the 
originating communication interface apparatus and 
the third communication interface apparatus on the 
first communication network, forming an external 
communication link between the terminating exter- 
nal communication terminal apparatus and the third 
communication interface apparatus by requesting a 
call connection to the second communication net- 
work, and connecting the internal and external 
communication links to each other. 

(2) The terminating apparatus determination 
means comprises identification information storage 
means for prestoring first identification information 
assigned to the first and second communication 
interface apparatuses, and first identification infor- 
mation of each communication terminal appara- 
tuses served by the communication interface 
apparatuses in correspondence with each other, 
and determines if the terminating communication 
terminal apparatus is a communication terminal 
apparatus inside or outside the system by checking 
if first identification information of a terminating 
apparatus contained in the received inquiry signal 
is stored in the identification information storage 
means. 

(3) In the system of (2), the terminating apparatus 
determination means comprises identification infor- 
mation storage means for prestoring first identifica- 
tion information assigned to the first and second 



communication interface apparatuses, and first 
identification information of each communication 
terminal apparatuses served by the communication 
interface apparatuses in correspondence with each 

5 other, and determines if the terminating communi- 
cation terminal apparatus is a communication ter- 
minal apparatus inside or outside the system by 
checking if first identification information of a termi- 
nating apparatus contained in the received inquiry 

w signal is stored in the identification information stor- 
age means. 

(4) When a received inquiry signal contains infor- 
mation indicating whether or not a call is originated 
to the second communication network, the termi- 
15 nating apparatus determination means determines 
based on the information if the terminating commu- 
nication terminal apparatus is a communication ter- 
minal apparatus inside or outside the system. 

20 [001 3] A fourth multimedia information communication 
system according to the present invention comprises 
first and second communication terminal apparatuses 
for exchanging information data using a common first 
communication protocol or first and second communi- 

25 cation protocols which are different from each other, a 
first communication network for transmitting information 
data in accordance with a third communication protocol 
different from the first and second communication proto- 
cols, first and second communication interface appara- 

30 tuses for respectively connecting the first and second 
communication terminal apparatuses to the first com- 
munication network, and a third communication inter- 
face apparatus for connecting the first communication 
network to a second communication network for trans- 

35 mitting information data in accordance with a fourth 
communication protocol different from the third commu- 
nication protocol, and each of the first and second com- 
munication interface apparatuses comprises 
terminating apparatus determination means for, when a 

40 communication terminal apparatus served by the own 
apparatus generates a call originating request 
addressed to another communication terminal appara- 
tus, determining if the terminating communication termi- 
nal apparatus is a communication terminal apparatus 

45 which is served by the first or second interface appara- 
tus inside the system, or a communication terminal 
apparatus which is connected to the second communi- 
cation network outside the system, and communication 
link formation means for selectively performing first con- 
so trol for forming a communication link for connecting 
between the own communication interface apparatus 
and a communication interface apparatus that serves 
the terminating communication terminal apparatus, and 
second control for forming a communication link for con- 

55 necting between the own communication interface 
apparatus and the terminating communication terminal 
apparatus connected to the second communication net- 
work, in accordance with a determination result of the 
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terminating apparatus determination means. 
[0014] Preferred manners of the fourth multimedia 
information communication system according to the 
present invention are as follows. 

(1) The terminating apparatus determination 
means comprises inquiry means for, when a com- 
munication terminal apparatus served by the own 
communication interface apparatus generates a 
call originating request addressed to another com- 
munication terminal apparatus, mufti-address 
transmitting an inquiry signal containing identifica- 
tion information corresponding to the terminating 
communication terminal apparatus to all communi- 
cation interface apparatuses connected to the first 
communication network, and determination means 
for determining if the terminating other communica- 
tion terminal apparatus is a communication termi- 
nal apparatus inside or outside the system by 
monitoring whether or not one of the communica- 
tion interface apparatuses connected to the first 
communication network sends back a response 
signal indicating that the apparatus serves the ter- 
minating other communication terminal apparatus, 
after the inquiry signal is transmitted. 

(2) In the system of (1), the terminating apparatus 
determination means comprises identification infor- 
mation storage means for, when the response sig- 
nal is sent back, storing second identification 
information, which is contained in the response sig- 
nal, and corresponds to a communication interface 
apparatus that sent back the response signal, 
together with first identification information corre- 
sponding to the terminating communication termi- 
nal apparatus in correspondence with each other, 
and determination means for, when a communica- 
tion terminal apparatus served by the own commu- 
nication interface apparatus generates a call 
originating request addressed to another communi- 
cation terminal apparatus, searching the identifica- 
tion information storage means for second 
identification information assigned to a communica- 
tion interface apparatus that serves the terminating 
communication terminal apparatus, and determin- 
ing based on the presence/absence of the second 
identification information if the terminating commu- 
nication terminal apparatus is a communication ter- 
minal apparatus inside or outside the system. 

(3) When a call originating request sent from an 
originating communication terminal apparatus con- 
tains information indicating whether or not a call is 
originated to the second communication network, 
the terminating apparatus determination means 
determines based on this information if the termi- 
nating communication terminal apparatus is a com- 
munication terminal apparatus inside or outside the 
system. 



[0015] A fifth multimedia information communication 
system according to the present invention comprises 
first and second communication terminal apparatuses 
for exchanging information data using a common first 

5 communication protocol or first and second communi- 
cation protocols which are different from each other, a 
first communication network for transmitting information 
data in accordance with a third communication protocol 
different from the first and second communication proto- 

w cols, first and second communication interface appara- 
tuses for respectively connecting the first and second 
communication terminal apparatuses to the first com- 
munication network, and a third communication inter- 
face apparatus for connecting the first communication 

is network to a second communication network for trans- 
mitting information data in accordance with a fourth 
communication protocol different from the third commu- 
nication protocol, and the third communication interface 
apparatus comprises first identification information 

20 acquisition means for, when an incoming call signal 
reaches from an external communication terminal appa- 
ratus via the second communication network, acquiring 
first identification information corresponding to a termi- 
nating communication terminal apparatus served by the 

25 first or second communication interface apparatus on 
the basis of information representing a terminating 
apparatus contained in the incoming call signal, second 
identification information acquisition means for acquir- 
ing second identification information assigned to the 

30 first or second communication interface apparatus that 
serves the terminating communication terminal appara- 
tus on the basis of the first identification information 
acquired by the first identification information acquisi- 
tion means, and communication link formation means 

35 for forming a communication link that connects between 
the third communication interface apparatus and the 
first or second communication interface apparatus that 
serves the terminating communication terminal appara- 
tus on the first communication network on the basis of 

40 the second identification information acquired by the 
second identification information acquisition means. 
[001 6] Preferred manners of the fifth multimedia infor- 
mation communication system according to the present 
invention are as follows. 

45 

(1) When the incoming call signal coming from the 
external communication terminal apparatus con- 
tains at least one of identification information corre- 
sponding to a terminating communication terminal 

so apparatus and a communication type, the first iden- 
tification information acquisition means determines 
a terminating communication terminal apparatus on 
the basis of at least one of the identification infor- 
mation and communication type, and acquires first 

55 identification information assigned to the deter- 
mined communication terminal apparatus. 

(2) When the incoming call signal coming from the 
external communication terminal apparatus con- 
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tains identification information of an originating 
communication terminal apparatus, the first identifi- 
cation information acquisition means determines a 
terminating communication terminal apparatus on 
the basis of the identification information, and 5 
acquires first identification information assigned to 
the determined communication terminal apparatus. 

[0017] Preferred manners of the first to fifth multime- 
dia information communication systems according to to 
the present invention are as follows. 

(1) Each of the first and second communication 
interface apparatuses comprises communication 
interface means for communicating with the first 15 
communication network, codec means for decoding 
information obtained from the first communication 
network by the communication interface means or 
encoding information to be output to the first com- 
munication network, a PB receiver for decoding a 20 
PB signal from the first and second communication 
terminal apparatuses, and tone generation means 

lor generating a call progress tone for the first and 
second communication terminal apparatuses. 

(2) In the system of (1), each of the first and second 25 
communication interface apparatuses further com- 
prises means for connecting a plurality of communi- 
cation interface means equivalent to the 
communication interface means to the first commu- 
nication network 30 

(3) Each of the first and second communication 
interface apparatuses comprises communication 
interface means for communicating with the first 
communication network, codec means for decoding 
information obtained from the first communication 35 
network by the communication interface means or 
encoding information to be output to the first com- 
munication network, a PB receiver for decoding a 

PB signal from the first and second communication 
terminal apparatuses, and radio means for making 40 
an information communication with a radio station. 

(4) The third communication interface apparatus 
comprises first communication interface means for 
communicating with the first communication net- 
work, codec means for decoding information 45 
obtained from the first communication network or 
information obtained from the second communica- 
tion network by the communication interface 
means, or encoding information to be output to the 
first or second communication network, a PB so 
receiver for decoding a PB signal from the second 
communication network, and second communica- 
tion interface means for communicating with the 
second communication network. 

(5) The third communication interface apparatus 55 
comprises first communication interface means for 
communicating with the first communication net- 
work, codec means for decoding information 



12 

obtained from the first communication network by 
the communication interface means, or encoding 
information to be output to the first communication 
network, and second communication interface 
means for communicating with the second commu- 
nication network. 

[001 8] A sixth multimedia information communication 
system according to the present invention comprises a 
plurality of interface apparatuses, each of which is con- 
nected to a communication terminal, and has protocol 
conversion means for converting a first communication 
protocol unique to the communication terminal into a 
second communication protocol different from the first 
communication protocol, and vice versa, a network for 
connecting the interface apparatuses to each other and 
transmitting a signal in accordance with the second 
communication protocol, and a communication connec- 
tion controller for controlling a communication between 
the plurality of terminal devices, and the communication 
connection controller is provided to at least one of the 
interface apparatuses. 

[0019] Preferred manners of the sixth multimedia 
information communication system according to the 
present invention are as follows. 

(1) The system further comprises a computer which 
is connected to the network and has a telephone 
function, and the communication connection con- 
troller is provided to the at least one interface appa- 
ratus and the computer. 

(2) The system further comprises a server which is 
connected to the network and has the communica- 
tion connection controller. 

(3) Each of the interface apparatuses transmits, to 
one communication connection controller, originat- 
ing side information that pertains to the interface 
apparatus which is to initiate a communication, ter- 
minating side information that pertains to the inter- 
face apparatus which is to communicate with, and 
communication condition information that pertains 
to communication means for performing a commu- 
nication, at the beginning of the communication. 

(4) In the system of (3), the communication control- 
ler acquires detailed originating side information, 
terminating side information, and communication 
condition information from a database on the net- 
work or the interface apparatus on the basis of the 
received originating side information, terminating 
side information, and communication condition 
information, selects an appropriate communication 
connection controller on the basis of the acquired 
information and information that pertains to a status 
of the network at the time of the communication, 
and transmits information that pertains to the 
selected communication connection controller to 
originating and terminating side interface appara- 
tuses. 
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(5) In the system of (4), each of the interface appa- 
ratuses further comprises means for monitoring a 
communication state from the originating side inter- 
face apparatus to the terminating side interface 
apparatus. 5 

(6) In the system of (3), the originating side informa- 
tion contains a telephone number, network number, 
and login name, and the communication condition 
information contains an audio communication, 
image communication, and data communication. 10 

(7) In the system of (3), the terminating side infor- 
mation contains a telephone number, network 
number, login name, and group information 
required for a communication. 

(8) The communication connection controller fur- is 
ther comprises means for changing a terminating 
side interface apparatus in correspondence with a 
request from an originating or terminating side 
interface apparatus or a change in status of the net- 
work even after the beginning of the communication 20 
between the interface apparatuses. 

(9) The system further comprises means for chang- 
ing the communication connection controller in cor- 
respondence with a request from an originating or 
terminating side interface apparatus or a change in 25 
status of the network even after the beginning of the 
communication between the interface apparatuses. 

(10) The system further comprises means for 
changing a communication connection mode in cor- 
respondence with a request from an originating or 30 
terminating side interface apparatus or a change in 
status of the network even after the beginning of the 
communication between the interface apparatuses. 

(1 1) A third interface apparatus different from origi- 
nating and terminating side interface apparatuses 35 
sends information of the originating and terminating 
side interface apparatuses to one communication 
connection controller to call the originating and ter- 
minating side interface apparatuses in turn and to 
connect the originating and terminating side inter- 40 
face apparatuses to each other so as to make the 
originating and terminating side interface appara- 
tuses communicate with each other. 

(12) When a terminating side interface apparatus 
cannot answer a call, a third interface apparatus 45 
answers as proxy for the terminating side interface 
apparatus, stores communicating information, and 
transfers the stored information upon call termina- 
tion to the terminating side interface apparatus. 

(13) The system further comprises means for con- so 
verting e-mail text into audio data, and wherein 
audio data of an e-mail addressed to an originating 
side interface apparatus is transmitted to the origi- 
nating side interface apparatus in response to a 
request from the originating side interface appara- ss 
tus. 

(14) The network transmits a signal in accordance 
with a protocol complying with an IEEE802 inter- 



14 

face. 

(15) The network transmits a signal in accordance 
with a protocol complying with an IEEE1394 inter- 
face. 

[0020] According to the present invention, for exam- 
ple, both an audio signal transmitted from a voice com- 
munication terminal and data transmitted from a data 
terminal such as a personal computer are converted 
into an identical data format corresponding to a commu- 
nication protocol of a first communication network by a 
communication interface apparatus, and the converted 
data are then sent onto the first communication net- 
work. The data transferred on the first communication 
network is converted into a data format corresponding 
to a communication protocol of a voice communication 
terminal or data terminal by a terminating communica- 
tion interface apparatus, and is then sent to a terminal 
apparatus. For this reason, a plurality of kinds of com- 
munications can be implemented using a single infra- 
structure, i.e., the first communication network. 
[0021] In addition, the data conversion processes of 
the respective terminal apparatuses are distributed to 
communication interface apparatuses corresponding to 
the terminal apparatuses, and each communication 
interface apparatus need only have a data conversion 
function between, e.g., one type of communication pro- 
tocol on the terminal apparatus side and only one type 
of communication protocol on the first communication 
network side, and need not have all data conversion 
functions corresponding to a plurality of types of com- 
munication protocols versus a plurality of types of com- 
munication protocols. For this reason, no large-scale 
communication equipment for integrated processing 
such as duplicated PBXs, gateway, and the like is 
required, and a system can be realized by preparing a 
plurality of communication interface apparatuses having 
simple functions, thus attaining a simple system 
arrangement and a great cost reduction. 
[0022] Upon connecting a new terminal apparatus or 
changing connections, after an arbitrary terminal appa- 
ratus is connected to the first communication network 
via a communication interface apparatus, a simple 
setup process need only be done without requiring any 
complicated setups. Hence, a system which has high 
expandability and allows easy maintenance * manage- 
ment can be provided. 

[0023] As described above, according to the present 
invention, a low-cost, high-reliability multimedia infor- 
mation communication system which can implement a 
plurality of kinds of communications by a common com- 
munication infrastructure without equipping any large- 
scale equipment such as a PBX, gateway, and the like, 
and can make an arrangement simple and mainte- 
nance/management easy can be provided. 
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Brief Description of Drawings 
[0024] 

FIG. 1 is a schematic block diagram showing an s 
embodiment of a multimedia information communi- 
cation system according to the present invention; 
FIG. 2 is a block diagram showing the functional 
arrangement of a system which can also connect 
business telephones and personal computers; 10 
FIG. 3 is a block diagram showing the functional 
arrangement of a radio base station 2; 
FIG. 4 is a block diagram showing the functional 
arrangement of analog telephone hub apparatuses 
3-1 and 3-2f; 15 
FIG. 5 is a block diagram showing the functional 
arrangement of a business telephone hub appara- 
tus 4; 

FIG. 6 is a block diagram showing the functional 
arrangement of an ISDN router apparatus 5; 20 
FIG. 7 is a block diagram showing the functional 
arrangement of a PSTN router apparatus 6; 
FIG. 8 is a sequence chart upon extension-to- 
extension communication between a radio terminal 
PS and analog telephone TEL1 ; 25 
FIG. 9 is a sequence chart showing the first exam- 
ple upon extension-to-extension communication 
between analog telephones; 
FIG. 10 is a sequence chart showing the second 
example upon extension-to-extension communica- 30 
tion between analog telephones; 
FIG. 11 is a sequence chart showing the third 
example upon extension-to-extension communica- 
tion between analog telephones; 
FIG. 12 is an operation sequence chart upon con- 35 
necting extension terminals by inquiring of the 
router apparatus 5 as to an IP address; 
FIG. 13 is a sequence chart upon extension-to- 
extension voice communication between an analog 
telephone and personal computer; 40 
FIG. 14 is a sequence chart upon extension-to- 
extension voice communication between personal 
computers; 

FIG. 15 is a sequence chart upon extension-to- 
extension data communication between personal 45 
computers; 

FIG. 1 6 is a sequence chart showing the first exam- 
ple upon voice communication between an outside- 
line data terminal and an extension analog tele- 
phone; 50 
FIG. 17 is a sequence chart showing the second 
example upon voice communication between an 
outside-line data terminal and an extension analog 
telephone; 

FIG. 1 8 is a sequence chart upon data communica- ss 
tion between an outside-line data terminal and an 
extension data terminal; 

FIG. 19 is a sequence chart upon voice communi- 



cation between an analog telephone and an exter- 
nal telephone; 

FIG. 20 is a sequence chart showing an example 
upon voice communication between an analog tele- 
phone and an external telephone; 
FIG. 21 is a sequence chart showing another exam- 
ple upon voice communication between an exten- 
sion analog telephone and an external telephone; 
FIG. 22 is a sequence chart upon voice communi- 
cation between an extension analog telephone and 
an outside-line data terminal; 
FIG. 23 is a sequence chart upon data communica- 
tion between an extension data terminal and an 
outside-line data terminal; 
FIG. 24 is a diagram showing an example of DN or 
IP addresses assigned to the respective appara- 
tuses in the system; 

FIG. 25 is a sequence chart showing the operation 
of a router apparatus which determines the termi- 
nating apparatus on the basis of its own database 
upon placing a call from an extension terminal onto 
an outside line; 

FIG. 26 is a table showing an example of the config- 
uration of an IP address search database provided 
to the router apparatus; 

FIG. 27 is a sequence chart showing the operation 
of a router apparatus which determines the termi- 
nating apparatus on the basis of a special service 
code upon placing a call from an extension terminal 
to an outside line; 

FIG. 28 is a sequence chart showing the operation 
of a content server which determines the terminat- 
ing apparatus on the basis of its own database 
upon placing a call from an extension terminal to an 
outside line; 

FIG. 29 is a table showing an example of the config- 
uration of an IP address search database provided 
to the content server; 

FIG. 30 is a sequence chart showing the operation 
of a content server which determines the terminat- 
ing apparatus on the basis of a special service code 
upon placing a call from an extension terminal to an 
outside line; 

FIG. 31 is a sequence chart showing the operation 
of a hub apparatus which determines the terminat- 
ing apparatus on the basis of its own database 
upon placing a call from an extension terminal to an 
outside line; 

FIG. 32 is a table showing an example of the config- 
uration of an IP address search database provided 
to the hub apparatus; 

FIG. 33 is a sequence chart showing the operation 
of a hub apparatus which determines the terminat- 
ing apparatus on the basis of a special service code 
upon placing a call from an extension terminal to an 
outside line; 

FIG. 34 is a sequence chart showing the operation 
for determining the terminating apparatus on the 
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basis of a received sub-address upon receiving an 
incoming call from an outside line; 
FIG. 35 is a table showing an example of the config- 
uration of a sub-address database provided to a 
router apparatus; 5 
FIG. 36 is a sequence chart showing the operation 
for determining the terminating apparatus on the 
basis of the communication type expressed by a 
received sub-address upon receiving an incoming 
call from an outside line; 10 
FIG. 37 is a table showing an example of the config- 
uration of a communication type database provided 
to a router apparatus; 

FIG. 38 is a sequence chart showing the operation 
for determining the terminating apparatus on the is 
basis of the DN of the originating apparatus upon 
receiving an incoming call from an outside line; 
FIG. 39 is a table showing an example of the config- 
uration of a caller database provided to a router 
apparatus; 20 
FIG. 40 is a block diagram showing an embodiment 
of a hub apparatus according to the present inven- 
tion; 

FIG. 41 is a block diagram showing the first modifi- 
cation of the hub apparatus shown in FIG. 40; 25 
FIG. 42 is a block diagram showing the second 
modification of the hub apparatus shown in FIG. 40; 
FIG. 43 is a block diagram showing an embodiment 
of an ISDN router apparatus according to the 
present invention; 30 
FIG. 44 is a block diagram showing an embodiment 
of a public network router apparatus according to 
the present invention; 

FIG. 45 is a block diagram showing an embodiment 
of a radio hub apparatus according to the present 35 
invention; 

FIG. 46 is a schematic diagram showing the second 
embodiment of a multimedia information communi- 
cation system according to the present invention; 
FIG. 47 is a block diagram showing the arrange- 40 
ment of an interface apparatus shown in FIG. 46 in 
detail; 

FIG. 48 is a chart showing the communication 
sequence of the second embodiment; 
FIG. 49 is a diagram showing an arrangement for 45 
implementing a voice mail in the second embodi- 
ment; and 

FIG. 50 is a diagram showing an arrangement for 
implementing a mail text-to-speech function in the 
second embodiment. so 

Best Mode of Carrying Out the Invention 

[0025] FIG. 1 is a schematic diagram showing an 
embodiment of a multimedia information communica- ss 
tion system according to the present invention. 
[0026] Referring to FIG. 1 , a LAN 1 serves as a core 
of this system, and is comprised of Ethernet having a 



transmission capacity of, e.g., 100 Mbits or 1 Gbits. 
[0027] A radio base station 2 and a plurality of analog 
telephone hub apparatuses 3-1 and 3-2 are connected 
to this LAN 1 as communication interface apparatuses 
for extension connections. The radio base station 2 has 
a function of a base station for, e.g., a PHS (Personal 
Handyphone System), and a radio terminal PS is con- 
nected to this radio base station 2 via a radio channel. A 
plurality of analog telephones TEL1 to TEL5 are con- 
nected to the analog telephone hub apparatuses 3-1 
and 3-2. The radio terminal PS and analog telephones 
TEL1 to TEL5 are used as extension terminals. 
[0028] Also, an ISDN router apparatus 5 and PSTN 
router apparatus 6 are connected to the LAN 1 as com- 
munication interface apparatuses for outside-line con- 
nections. The ISDN router apparatus 5 connects the 
LAN 1 to an ISDN 7. The PSTN router apparatus 6 con- 
nects the LAN 1 to a PSTN 8. 
[0029] Furthermore, a communication server 9 is con- 
nected to the LAN 1. The communication server 9 com- 
prises a network interface (l/F) 9d for interfacing with the 
LAN 1 , a driver 9c for driving a hard disk device (not 
shown) and the like, an OS (operating system) 9b, and 
an application program 9a. The communication server 9 
has a function of saving address information of the com- 
munication interface apparatuses 2 to 6 and the exten- 
sion terminals connected thereto in a database, and 
searching the database and sending back a result 
obtained by search to an inquiry source when the com- 
munication interface apparatuses 2 to 6 inquire of the 
server about addresses. 

[0030] The LAN 1 can serve business telephones, and 
data terminal apparatuses such as personal computers 
and the like, as extension terminals. FIG. 2 is a block 
diagram showing the functional arrangement of a sys- 
tem that can connect these business telephones and 
personal computers. 

[0031 ] Referring to FIG. 2, a business telephone hub 
apparatus 4 and a hub apparatus 70 for a personal com- 
puter are connected to the LAN 1 . A plurality of busi- 
ness telephones DKT1 and DKT2 are connected to the 
business telephone hub apparatus 4. These business 
telephones DKT1 and DKT2 comprise digital multi-func- 
tional telephones. The hub apparatus 70 comprises a 
network l/F 70a for interfacing with the LAN 1 , and a plu- 
rality of personal computers PC1 and PC2 are con- 
nected to the network l/F 70a. These personal 
computers PC1 and PC2 have a data communication 
function. 

[0032] The radio base station 2, analog telephone hub 
apparatuses 3-1 and 3-2, and business telephone hub 
apparatus 4 provided to that above system as extension 
communication interface apparatuses have the follow- 
ing arrangements. 

[0033] FIG. 3 is a block diagram showing the func- 
tional arrangement of the radio base station 2. The radio 
base station 2 comprises a network interface (l/F) 2a for 
interfacing with the LAN 1 , a network protocol processor 
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2d. a radio unit 2b for exchanging radio signals with the 
radio terminal PS, a radio protocol processor 2e, and a 
radio/network protocol converter 2c. Of these units, the 
network protocol processor 2d controls data transmis- 
sion with the LAN 1 in accordance with a network proto- 5 
col defined with the radio terminal PS. The 
radio/network protocol converter 2c performs protocol 
conversion between the network protocol and radio pro- 
tocol. 

[0034] Also, the radio base station 2 comprises a con- 10 
nection controller 2f, destination information stor- 
age/search unit 2g, and destination database 2h, and 
further a data type identification/storage unit 2i, data 
packet converter 2k, audio signal converter 2j, and 
image signal converter 2m. Upon reception of a call 15 
request from the radio terminal PS, the connection con- 
troller 2f inquires of other communication interface 
apparatuses connected to the LAN 1 to confirm the 
location of the destination terminal, and executes con- 
trol for forming a communication link for connecting the 20 
radio terminal PS and the communication partner termi- 
nal on the LAN 1 on the basis of the confirmation result. 
The destination information storage/search unit 2g 
stores the LAN address of the communication interface 
apparatus that serves the destination communication 25 
terminal acquired by the inquiry of the connection con- 
troller 2f in the destination database 2h together with the 
address of the destination communication terminal. The 
data type identification/storage unit 2i has a function of 
determining and storing the type of data received from 30 
the LAN 1. 

[0035] The audio signal converter 2j converts audio 
data coming from the radio terminal PS into a format 
suitable for packetization. The image signal converter 
2m converts image data coming from the radio terminal 35 
PS into a format suitable for packetization. The data 
packet converter 2k forms packets by breaking up the 
audio and image data in units of predetermined block 
lengths. 

[0036] FIG. 4 is a block diagram showing the func- 40 
tional arrangement of the analog telephone hub appara- 
tuses 3-1 and 3-2. The difference between the 
arrangements of the analog telephone hub apparatuses 
3-1 and 3-2, and the radio base station 2 lies in that they 
comprise an analog telephone interface (l/F) 3b, analog 45 
telephone protocol processor 3e, and analog tele- 
phone/network protocol converter 3c in place of the 
radio unit 2b, radio protocol processor 2e, and radio/net- 
work protocol converter 2c. 

[0037] The analog telephone l/F 3b exchanges audio so 
signal with the analog telephones TEL1 to TEL5. The 
analog telephone protocol processor 3e controls tele- 
phone communications in accordance with a communi- 
cation protocol defined with the analog telephones 
TEL1 to TEL5. The analog telephone/network protocol ss 
converter 3c performs protocol conversion between the 
network protocol and analog telephone protocol. 
[0038] FIG. 5 is a block diagram showing the func- 



tional arrangement of the business telephone hub appa- 
ratus 4. The difference between the arrangements of 
this business telephone hub apparatus 4, and the ana- 
log telephone hub apparatuses 3-1 and 3-2 lies in that it 
comprises a business telephone interface (l/F) 4b, busi- 
ness telephone protocol processor 4e, and business tel- 
ephone/network protocol converter 4c in place of the 
analog telephone interface (l/F) 3b, analog telephone 
protocol processor 3e, and analog telephone/network 
protocol converter 3c. 

[0039] The business telephone l/F 4b exchanges 
audio data signals with the business telephones DKT1 
and DKT2. The business telephone protocol processor 
4e controls digital telephone communications in accord- 
ance with a communication protocol defined with the 
business telephones DKT1 and DKT2. The business 
telephone/network protocol converter 4c performs pro- 
tocol conversion between the network protocol and 
business telephone protocol. 

[0040] The ISDN router apparatus 5 and PSTN router 
apparatus 6 provided to the system as outside- line com- 
munication interface apparatuses have the following 
arrangements. 

[0041] FIG. 6 is a block diagram showing the func- 
tional arrangement of the ISDN router apparatus 5. This 
ISDN telephone hub apparatus 5 is different from the 
arrangement of the analog telephone hub apparatuses 
3-1 and 3-2 in that it comprises an ISDN interface (l/F) 
5b, ISDN protocol processor 5e, and ISDN/network pro- 
tocol converter 5c. 

[0042] The ISDN l/F 5b exchanges data signals with 
the ISDN. The ISDN protocol processor 5e controls dig- 
ital telephone communications in accordance with a 
communication protocol defined with the ISDN. The 
ISDN/network protocol converter 5c performs protocol 
conversion between the network protocol and business 
telephone protocol. 

[0043] FIG. 7 is a block diagram showing the func- 
tional arrangement of the PSTN router apparatus 6. The 
difference between the arrangements of this PSTN 
router apparatus 6 and the ISDN router apparatus 5 lies 
in that it comprises a PSTN interface (l/F) 6b, PSTN pro- 
tocol processor 6e, and PSTN/network protocol con- 
verter 6c in place of the ISDN interface (l/F) 5b. ISDN 
protocol processor 5e, and ISDN/network protocol con- 
verter 5c. 

[0044] The PSTN l/F 6b exchanges data signals with 
the PSTN. The PSTN protocol processor 6e controls 
digital telephone communications in accordance with a 
communication protocol defined with the PSTN. The 
PSTN/network protocol converter 6c performs protocol 
conversion between the network protocol and ISDN pro- 
tocol. 

[0045] Various communication processes of the sys- 
tem with the above-mentioned arrangement will be 
explained below using sequence charts. 
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(1) When extension-to-extension communication is 
made between radio terminal PS and analog telephone 
TEL1 

[0046] FIG. 8 shows the sequence. Upon reception of s 
a setup message from the radio terminal PS, the radio 
base station 2 checks if destination information con- 
tained in the setup message indicates the network 
address itself. If the destination information does not 
indicate the network address, the destination informa- io 
tion storage/search unit 2g accesses the destination 
database 2h in accordance with an instruction from the 
connection controller 2f to retrieve a network address 
corresponding to the destination address contained in 
the setup message from the destination database 2h. is 
The data type identification/storage unit 2i checks if the 
data type in the setup message indicates audio or data, 
and stores the result. 

[0047] The radio/network protocol converter 2c reas- 
sembles a setup message complying with the network 20 
protocol on the basis of the received setup message 
and the retrieved destination network address, and 
transmits the reassembled setup message onto the 
LAN 1 from the network l/F 2a toward the terminating 
analog telephone hub apparatus 3-1 under the control 25 
of the network protocol processor 2d. 
[0048] Upon receiving the setup message addressed 
to the own apparatus via the LAN 1 , the analog tele- 
phone hub apparatus 3-1 identifies the terminating ana- 
log telephone TEL1 from the received setup message. 30 
The analog telephone/network protocol converter 3c 
reassembles a setup message complying with the com- 
munication protocol for the analog telephone, and trans- 
mits the reassembled setup message from the analog 
telephone l/F 3b to the terminating analog telephone 35 
TEL1 under the control of the analog telephone protocol 
processor 3e. When the user goes off-hook to answer 
the received setup message, the analog telephone 
TEL1 sends back a connect message. 
[0049] When the analog telephone hub apparatus 3-1 40 
has received the connect message sent back from the 
terminating analog telephone TEL1, the analog tele- 
phone/network protocol converter 3c reassembles a 
connect message complying with the network protocol, 
and outputs this connect message onto the LAN 1 45 
toward the originating radio base station 2. 
[0050] When the radio base station 2 has received this 
connect message via the network l/F 2a, the data type 
identification/storage unit 2i identifies if the data type in 
this connect message indicates audio or data, and so 
stores the result. The radio/network protocol converter 
2c reassembles a connect message complying with the 
radio protocol on the basis of the received connect mes- 
sage, and outputs the reassembled connect message 
from the radio unit 2b toward the radio terminal PS 55 
under the control of the radio protocol processor 2e. 
[0051] In this manner, a communication link via the 
LAN 1 is formed between the originating radio terminal 



PS and terminating analog telephone TEL1 , and these 
terminals proceed to make an extension-to-extension 
call as follows. 

[0052] More specifically, upon reception of audio data 
from the radio terminal PS, the radio base station 2 rec- 
ognizes with reference to the data type identifica- 
tion/storage unit 2i if the data type is audio. The radio 
base station 2 sends the received audio data to the 
audio signal converter 2j on the basis of the recognition 
result to convert the audio data, then packetizes the 
converted data by the data packet converter 22k, and 
transmits that audio packet from the network l/F 2a onto 
the LAN 1. 

[0053] By contrast, upon receiving an audio packet 
from the analog telephone hub apparatus 3-1 via the 
LAN 1 , the radio base station 2 confirms with reference 
to the data type identification/storage unit 2j if the 
received audio packet contains audio data, reconstructs 
a datastream from the received audio packet using the 
packet converter 2k, and converts the datastream into a 
signal format suitable for the radio terminal by the audio 
signal converter 2j. Then, the audio data is transmitted 
from the radio unit 2b toward the radio terminal PS. 
[0054] Note that the analog telephone hub apparatus 
3-1 performs the same audio data conversion as in the 
radio base station 2. More specifically, an audio packet 
received from the LAN 1 is converted into an analog 
audio signal corresponding to the analog telephone 
TEL1 by a data packet converter 3k and audio signal 
converter 3j, and the analog audio signal is then sent 
from the analog telephone l/F 3b to the analog tele- 
phone TEI1. On the other hand, an audio signal sent 
from the analog telephone TEL1 is converted into a dig- 
ital signal by the audio signal converter 3j, and is pack- 
etized by the data packet converter 3k to form an audio 
packet. The audio packet is transmitted onto the LAN 1 
from the network l/F 3a toward the radio base station 2. 

(2) When extension-to-extension communication is 
made between analog telephones 

[0055] FIGS. 9, 10, and 11 show that sequence. A 
case will be exemplified below wherein the analog tele- 
phone TEL1 assigned dial No. 1000 places a call to the 
analog telephone TEL4 assigned dial No. 1010. 
[0056] Assume that the user lifts the handset of the 
analog telephone TEL1, and dial-inputs dial No. "1010" 
of the communication partner after he or she has con- 
firmed a dial tone. In response to this operation, the 
analog telephone hub apparatus 3-1 makes dial analy- 
sis of a call terminating apparatus upon receiving all the 
digits of the dial number from the analog telephone 
TEL1, and acquires the IP address of the terminating 
hub apparatus. This dial analysis is done by searching a 
telephone number versus hub apparatus IP address 
conversion table stored in a destination database 3h. As 
a result of this search, if the IP address of the hub appa- 
ratus corresponding to the dial number of the terminat- 
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ing apparatus is successfully acquired, a setup 
message is generated, and is sent onto the LAN 1 
toward the terminating hub apparatus. 
[0057] By contrast, if the IP address of the hub appa- 
ratus corresponding to the dial number of the terminat- s 
ing apparatus is not stored in the destination database 
3h, the analog telephone hub apparatus 3-1 inquires of 
the communication server 9. FIG. 1 1 shows the inquiry 
sequence. Upon reception of the above-mentioned 
inquiry message, the server 9 accesses a conversion 10 
table using DN "1010" contained in the inquiry message 
as a key to search for the IP address of the correspond- 
ing hub apparatus. If the IP address is found, that IP 
address is sent to the analog telephone hub apparatus 
3-1 as an inquiry source using a response message. is 
Upon reception of this IP address message, the analog 
telephone hub apparatus 3-1 generates a setup mes- 
sage, and transmits it onto the LAN 1 toward the termi- 
nating analog telephone hub apparatus 3-2. 
[0058] On the other hand, assume that no IP address 20 
corresponding to that inquiry is stored in the conversion 
table of the server 9, and a response message indicat- 
ing this is sent back to the analog telephone hub appa- 
ratus 3-1 as an inquiry source. In this case, the analog 
telephone hub apparatus 3-1 issues a multi-address 25 
request to all the hub apparatuses connected to the 
LAN 1 . FIG. 10 shows the sequence in such case. 
[0059] More specifically, the analog telephone hub 
apparatus 3-1 generates a request message and sends 
it onto the LAN 1 . Upon reception of the request mes- 30 
sage via the LAN 1 , all the hub apparatuses connected 
to the LAN 1 search their destination databases 3h to 
check if a communication terminal corresponding to DN 
"1010" contained in that request message is served by 
the own apparatus. If a given hub apparatus determines 35 
that it serves the communication terminal in question, it 
sends a request response message indicating this to 
the analog telephone hub apparatus 3-1 as a request 
source. If it is determined that the own apparatus does 
not serve the communication terminal corresponding to 40 
requested DN "1010", no response message is sent 
back. 

[0060] If the request response message is sent back 
from one of the hub apparatuses (e.g., the analog tele- 
phone hub apparatus 3-2) in response to the request, 45 
the analog telephone hub apparatus 3-1 transmits a 
setup message toward the terminating analog tele- 
phone hub apparatus 3-2 using as a destination 
address the IP address contained in that request 
response message. so 
[0061] If no request response message is sent back 
from any of the hub apparatuses within a predetermined 
period of time, the analog telephone hub apparatus 3-1 
determines a dial error of the originating analog tele- 
phone, and disconnects a DC loop with the analog tele- ss 
phone TELL Note that a message indicating a 
connection failure such as a message indicating a dial 
error or the like may be sent to the originating analog 



telephone and may be visibly or audibly output. 
[0062] Upon receiving the setup message addressed 
to the own apparatus, the analog telephone hub appa- 
ratus 3-2 on the terminating side sends back a call 
setup acceptance (call proc) to the analog telephone 
hub apparatus 3-1 on the originating side, and analyzes 
the received setup message. At this time, in a protocol 
defined in H323, the setup message contains a call 
setup, call number "1010", and transmission perform- 
ance: data type = "audio". The analog telephone hub 
apparatus 3-2 determines the terminating analog tele- 
phone TEL4 and data type from such information. 
Based on the determination result, a call termination 
signal is output to the terminating analog telephone 
TEL4 to signal reception of an incoming call. At this 
time, a ringer signal (Alert) is output to the originating 
analog telephone hub apparatus 3-1. Upon receiving 
the ringer signal, the analog telephone hub apparatus 3- 
1 generates a ring back tone RBT and outputs it to the 
originating analog telephone TELL 
[0063] In this state, assume that the user of the termi- 
nating analog telephone TEL4 goes off-hook to answer 
the call. Then, the analog telephone hub apparatus 3-2 
outputs a connection message (connect message; 
Conn) to the originating analog telephone hub appara- 
tus 3-1 . Upon receiving the connect message, the origi- 
nating analog telephone hub apparatus 3-1 sends back 
a connection confirmation message (connect acknowl- 
edgement message; Conn Ack), and stops the ring 
back tone. 

[0064] In this way, a voice communication connection 
is established on the LAN 1 , and a voice communication 
can be made between the originating analog telephone 
TEL1 and the terminating analog telephone TEL4 via a 
communication link based on this voice connection. 
[0065] During the voice communication, the analog 
telephone hub apparatuses 3-1 and 3-2 convert audio 
data. More specifically, an audio packet received from 
the LAN 1 is converted into an analog audio signal cor- 
responding to the analog telephone TEL1 by the packet 
converter 3k and audio signal converter 3j, and the con- 
verted analog audio signal is sent to the analog tele- 
phone TEL1 or TEL4 via the analog telephone l/F 3b. 
An audio signal sent from the analog telephone TEL1 or 
TEL4 is converted into a digital signal by the audio sig- 
nal converter 3j and is converted into an audio packet by 
the packet converter 3k, and the audio packet is trans- 
mitted from the network l/F 3a onto the LAN 1 . 
[0066] Assume that the voice communication has 
ended, and the user of, e.g., the analog telephone TEL4 
goes on-hook. The analog telephone hub apparatus 3-2 
generates a disconnection message (Disc) and sends it 
onto the LAN 1 toward the analog telephone hub appa- 
ratus 3-1 on the communication partner side. Upon 
receiving the disconnection message, the analog tele- 
phone hub apparatus 3-1 stops transmission/reception 
of an audio packet on the LAN 1 and releases the voice 
connection. Then, the apparatus 3-1 sends a release 
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message (Rel) to the analog telephone hub apparatus 
3-2 on the other end of the line, and outputs a busy tone 
to the analog telephone TELL In this state, when the 
apparatus 3-1 receives a release acknowledgement 
message (Rel Comp) from the analog telephone hub 5 
apparatus 3-2 on the other end of the line, the appara- 
tus 3-1 stops output of the busy tone and returns to a 
standby state. 

[0067] Note that the router apparatus 5 may be 
inquired of as to the IP address. FIG. 12 shows the 10 
operation sequence in such case. 
[0068] The router apparatus 5 stores an IP address in 
its own destination database 5h together with the DN of 
the terminating terminal apparatus every time each hub 
apparatus in the system acquires an IP address using a 15 
multi-address request. More specifically, when a given 
hub apparatus in the system multi-address transmits a 
request message of an IP address, and another hub 
apparatus sends back a request response message to 
this request, the router apparatus 5 also receives this 20 
request response message. The apparatus 5 extracts 
the DN of the terminating terminal apparatus and the IP 
address of the hub apparatus that serves the terminal 
apparatus of interest, and stores them in its own desti- 
nation database 5h in correspondence with each other. 25 
Hence, the contents of the destination database 5h of 
the router apparatus 5 grow rich as IP addresses are 
acquired using multi-address requests by the hub appa- 
ratuses in the system. 

[0069] Assume that the user of, e.g., a telephone TELi 30 
connected to a hub apparatus 3i (not shown) places a 
call to the telephone TEL4. The hub apparatus 3i gener- 
ates a request message containing DN "1010" of the 
terminating telephone TEL4, and outputs it toward the 
router apparatus 5. 35 
[0070] Upon receiving the request message, the 
router apparatus 5 reads out the IP address of a hub 
apparatus that serves the communication terminal cor- 
responding to DN "1010" contained in this request mes- 
sage from the destination database 5h using that DN as 40 
a key. The apparatus 5 inserts the readout IP address in 
a request response message, and sends the message 
to the hub apparatus 3i that is the request source. 
[0071] Upon receiving the request response mes- 
sage, the hub apparatus 3i transmits a setup message 45 
including as a destination address the IP address 
informed by the received message toward the terminat- 
ing analog telephone hub apparatus 3-2. The hub appa- 
ratus 3-2 on the terminating side analyzes this setup 
message, and outputs a call termination signal to the so 
terminating telephone TEL4 to signal reception of an 
incoming call. Also, the apparatus 3-2 outputs a ringer 
signal to the originating hub apparatus 3i to generate a 
ring back tone RBT from the originating telephone TEU. 
When the user of the terminating telephone TEL4 55 
answers the call, both the telephones TELi and TEL4 
are ready for the users to talk. 
[0072] Note that the IP address acquisition/storage 



function using the multi-address request of the hub 
apparatus may be provided to all or some of the hub 
apparatuses 3-1 , 3-2, 3-i, ... in place of the router appa- 
ratus 5. In a system in which the hub apparatuses 3-1, 
3-2, 3-i, ... have such function, when a terminal appara- 
tus served by the own apparatus places a call, each of 
the hub apparatuses 3-1, 3-2, 3-i, ... searches its own 
destination database 3h to check rf the IP address of the 
terminating hub apparatus is stored. If the IP address is 
stored, the originating hub apparatus outputs a setup 
message to the terminating hub apparatus using the 
stored address as a destination address. By contrast, if 
the IP address is not stored, the originating hub appara- 
tus inquires of the communication server 9 or router 
apparatus 5 about the IP address. With this process, the 
time required for acquiring the IP address can be short- 
ened, and an increase in traffic on the LAN 1 can be 
suppressed. 

(3) When extension-to-extension voice communication 
is made between analog telephone and personal com- 
puter 

[0073] FIG. 13 shows the sequence. A case will be 
exemplified below wherein the user of the analog tele- 
phone TEL1 assigned dial number 1000 places a call to 
the personal computer PC1 assigned dial number 2000. 
[0074] Assume that the user of the analog telephone 
TEL1 lifts its handset and dial-inputs dial number "2000" 
of the communication partner after he or she has con- 
firmed a dial tone. The analog telephone hub apparatus 
3-1 performs dial analysis of the terminating apparatus 
to acquire the IP address of the terminating hub appara- 
tus after it has received all the digits of the dial number 
from the analog telephone TELL Note that the IP 
address is acquired by the same scheme as that 
described in (2) when an extension-to-extension com- 
munication is made between analog telephones. 
[0075] After the IP address of the terminating personal 
computer PC1 is acquired, the analog telephone hub 
apparatus 3-1 generates a setup message and trans- 
mits it toward the terminating personal computer PSL 
This setup message is received by the personal compu- 
ter PC1 via the hub apparatus 70. Upon receiving the 
setup message, the personal computer PC1 sends 
back a call setup acceptance (call proc) to the originat- 
ing hub telephone hub apparatus 3-1, determines 
based on the received setup message if the data type is 
audio, and stores the result. If the data type is audio, the 
personal computer PC1 audibly outputs a call reception 
message to inform the user of reception of an incoming 
call. At the same time, the personal computer PC1 out- 
puts a ringer signal (Alert) to the originating analog tel- 
ephone hub apparatus 3-1 . 

[0076] Upon receiving the ringer signal, the originating 
analog telephone hub apparatus 3-1 generates a ring 
back tone RBT and outputs it to the originating analog 
telephone TELL In this state, assume that the user of 
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the terminating personal computer PC1 makes opera- 
tion corresponding to off-hook to answer the call. Then, 
the personal computer PC1 outputs a connection mes- 
sage (connect message; Conn) to the originating ana- 
log telephone hub apparatus 3-1. Upon receiving the 5 
connect message, the originating analog telephone hub 
apparatus 3-1 sends back a connection confirmation 
message (connect acknowledgement message; Conn 
Ack) and stops the ring back tone. 
[0077] In this way, a voice communication connection 10 
is established on the LAN 1. and the users of the origi- 
nating analog telephone TEL1 and the terminating per- 
sonal computer PC1 can talk via the communication link 
based on this voice communication connection. 
[0078] During this voice communication, audio data 15 
conversion between the LAN 1 and analog telephone 
TEL1 is made by the analog telephone hub apparatus 
3-1, but that between the LAN 1 and the audio system 
of the personal computer PC1 is made inside the per- 
sonal computer PC1 . That is, the hub apparatus 70 for 20 
the personal computer only interfaces between the per- 
sonal computer PC1 and LAN 1 . 

(4) When extension-to-extension voice communication 

is made between personal computers 25 

[0079] FIG. 14 shows the sequence. A case will be 
exemplified below wherein the user of the personal 
computer PC1 assigned dial number 2000 places a call 
to another personal computer PCi (not shown) assigned 30 
dial number 2010. 

[0080] When the user inputs a call originating instruc- 
tion to dial number 201 0 at the personal computer PC1 , 
the personal computer PC1 makes dial analysis to 
acquire the IP address of the terminating hub appara- 35 
tus. Note that the IP address is acquired by the same 
scheme as that described in (2) when an extension-to- 
extension communication is made between analog tele- 
phones. 

[0081] After the IP address of the terminating hub 40 
apparatus is acquired, the personal computer PC1 gen- 
erates a setup message and transmits it onto the LAN 1 
toward the terminating personal computer PCi. This 
setup message is received by a hub apparatus to which 
the terminating personal computer PCi is connected via 45 
the LAN 1 , and is transferred from the hub apparatus 
PCi to the personal computer PCi. 
[0082] Upon receiving the setup message, the per- 
sonal computer PCi sends back a call setup acceptance 
(cal proc) to the personal computer PC1 on the originat- so 
ing side, and checks based on the received setup mes- 
sage if the data type indicates audio and stores the 
result. If the data type indicates audio, a ringing tone is 
generated to inform the user of the presence of an 
incoming call. At the same time, a ringer signal (Alert) is ss 
output to the originating personal computer PC1 . 
[0083] In this state, assume that the user of the termi- 
nating personal computer PCi makes operation corre- 



659 A1 28 

spending to off-hook to answer the call. The personal 
computer PCi then outputs a connection message (con- 
nect message; Conn) to the originating personal com- 
puter PC1. 

[0084] In this manner, a voice communication connec- 
tion is established on the LAN 1, and after that, the 
users of the originating personal computer PC1 and ter- 
minating personal computer PCi can talk via a commu- 
nication link based on this voice communication 
connection. 

[0085] During this voice communication, audio data 
conversion between the LAN 1 and the personal com- 
puters PC1 and PCi is respectively made inside the per- 
sonal computers PC1 and PCi. 

(5) When extension-to-extension data communication is 
made between personal computers 

[0086] FIG. 15 shows the sequence. The personal 
computer PC1 on the originating side acquires the IP 
address assigned to a hub apparatus on the terminating 
side, and then transmits a connect message onto the 
LAN 1 toward the terminating personal computer PCi. 
After transmission of the connect message, the per- 
sonal computers PC1 and PCi perform processing for 
establishing a TCP/IP connection. After the connection 
has been established by that processing, the personal 
computers PC1 and PCi are ready to make a data com- 
munication therebetween. 

(6) When voice communication is made between out- 
side-line data terminal and extension analog telephone 
(if outside-line data terminal can interpret IP address in 
LAN 1) 

[0087] FIG. 16 shows the sequence. A case will be 
exemplified below wherein an outside-line data terminal 
(personal computer) connected to the ISDN 7 calls the 
analog telephone TEL2 assigned dial number "85- 
3296" to make a voice communication. 
[0088] The outside-line data terminal transmits a 
setup message inserted with termination number "85- 
3296" and data type = non-limited to the ISDN router 
apparatus 5 via the ISDN 7. Then, the ISDN router 
apparatus 5 sends back a call setup acceptance (call 
proc) to the outside-line data terminal on the originating 
side in accordance with the ISDN protocol, and ana- 
lyzes the received setup message to sequentially output 
a ringer signal (Alert) and connection message (con- 
nect message; Conn) to the originating outside-line 
data terminal on the basis of the analysis result. In this 
manner, a communication connection according to the 
ISDN protocol is established between the outside-line 
data terminal and ISDN router apparatus 5. 
[0089] After the ISDN communication connection has 
been established in this way, the originating outside-line 
data terminal generates in turn a setup message includ- 
ing the IP address assigned from the system to the ter- 
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minating analog hub apparatus 3-1 , and data type = 
audio, and transmits it toward the ISDN router appara- 
tus 5 in accordance with the protocol (H.323) of the LAN 
1 . Upon receiving the setup message, the ISDN router 
apparatus 5 directly outputs it onto the LAN 1 toward the 5 
terminating analog telephone hub apparatus 3-1 . 
[0090] Upon receiving the setup message addressed 
to the own apparatus, the analog telephone hub appa- 
ratus 3-1 on the terminating side sends back a call 
setup acceptance (call proc) toward the outside-line 10 
data terminal on the originating side, and analyzes the 
received setup message. The apparatus 3-1 sends 
back a call termination signal to the terminating analog 
telephone TEL2 on the basis of the analysis result to 
make it to signal reception of an incoming call. At that 15 
time, the apparatus 3-1 outputs a ringer signal (Alert) to 
the originating outside-line data terminal via the ISDN 
router apparatus 5. 

[0091 ] In this state, assume that the user of the termi- 
nating analog telephone TEL2 goes off-hook to answer 20 
the call. Then, the analog telephone hub apparatus 3:1 
outputs a connection message (connect message; 
Conn) to the originating outside-line data terminal via 
the ISDN router apparatus 5. Upon receiving the con- 
nect message, the originating outside-line data terminal 25 
sends back a connection confirmation message (con- 
nect acknowledgement message; Conn Ack). 
[0092] In this way, a communication connection 
according to the protocol (H.323) of the LAN 1 is estab- 
lished between the outside-line data terminal and the 30 
terminating analog telephone TEL2, and the users of 
the originating outside-line data terminal and terminat- 
ing analog telephone TEL2 can talk via a communica- 
tion link based on that communication connection. 
[0093] Note that in a disconnection procedure after 35 
the end of the voice communication, the communication 
connection according to the protocol (H.323) of the LAN 
1 is released, and after that, the communication con- 
nection according to the ISDN protocol is released in 
the order opposite to the above-mentioned setup proce- 40 
dure of the communication link 

(7) When voice communication is made between out- 
side-line data terminal and extension analog telephone 
(if outside-line data terminal can interpret only global IP 45 
address of ISDN router apparatus 5) 

[0094] FIG. 1 7 shows the sequence. Referring to FIG. 
1 7, the originating outside-line data terminal transmits a 
setup message containing the IP address of the router so 
to the ISDN router apparatus 5 according to the protocol 
(H.323) of the LAN 1 while a communication connection 
according to the ISDN protocol is established between 
itself and the ISDN router apparatus 5. 
[0095] Upon receiving this setup message, the ISDN 55 
router apparatus 5 acquires the IP address of the termi- 
nating analog telephone hub apparatus 3-1 by search- 
ing its own database 5h, and transmits a setup 



message onto the LAN 1 toward the analog telephone 
hub apparatus 3-1 using the acquired IP address. At 
this time, extension dial number "3296" of the terminat- 
ing analog telephone TEL2 and data type are inserted 
in that setup message. 

[0096] Note that the procedure to be executed 
between the external data terminal and terminating 
analog telephone TEL2 are the same as that described 
previously with reference to FIG. 16. 

(8) When data communication is made between out- 
side-line data terminal and extension data terminal 

[0097] FIG. 18 shows the sequence. Referring to FIG. 
18, a procedure tor establishing an ISDN communica- 
tion connection is executed between the originating 
external data terminal and the ISDN router apparatus 5. 
After the ISDN communication connection has been 
established, the external data terminal transmits a con- 
nect message to an extension data terminal. Upon 
transmission of this connect message, the originating 
external data terminal and terminating internal data ter- 
minal perform processing for establishing a TCP/IP con- 
nection. After a communication connection according to 
the protocol of the LAN 1 has been established between 
the originating external data terminal and terminating 
internal data terminal, they can make a data communi- 
cation. 

(9) When voice communication is made between analog 
telephone and external telephone 

[0098] FIG. 19 shows the sequence. A case will be 
exemplified below wherein the analog telephone TEL1 
originates a call to an external telephone via the ISDN 7 
to start a voice communication. 
[0099] Upon receiving the dial number of an external 
telephone from the analog telephone TEL1, the analog 
telephone hub apparatus 3-1 searches the destination 
database in its own apparatus to acquire the IP address 
of the ISDN router apparatus 5. After that, the apparatus 
3-1 generates a setup message and transmits it onto 
the LAN 1 toward the ISDN router apparatus 5. At this 
time, the dial number of the terminating external tele- 
phone and data type = audio are inserted into that setup 
message. This setup message is transferred from the 
ISDN router apparatus 5 to the terminating external tel- 
ephone via the ISDN 7. 

[01 00] Upon receiving the setup message addressed 
to the own apparatus, the terminating external tele- 
phone sends back a call setup acceptance (call proc) to 
the ISDN router apparatus 5, and outputs a ringer signal 
(Alert) to the originating analog telephone hub appara- 
tus 3-1 . Upon receiving the ringer signal, the originating 
analog telephone hub apparatus 3-1 generates a ring 
back tone RBT and outputs it to the originating analog 
telephone TELL 

[01 01 ] Assume that the user of the terminating exter- 
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nal telephone goes off-hook in this state to answer the 
call. Then, the external telephone outputs a connection 
message (connect message; Conn) to the originating 
analog telephone hub apparatus 3-1 via the ISDN router 
apparatus 5. Upon receiving this connect message, the 5 
originating analog hub apparatus 3-1 sends back a con- 
nection confirmation message (connect acknowledge- 
ment message; Conn Ack) via the ISDN router 
apparatus 5 and stops the ring back tone. 
[0102] In this fashion, a voice connection is estab- 10 
lished between the originating analog telephone TEL1 
and external telephone via the ISDN 7, and the users of 
these terminals can talk via a voice communication link 
based on this voice connection. 

15 

(10) When voice communication is made between an 
extension analog telephone and external telephone 
(multi-address request scheme) 

[01 03] FIG. 20 shows the sequence. Upon receiving a 20 
dial number from the originating analog telephone 
TEL1, the analog telephone hub apparatus 3-1 trans- 
mits a request message to all the routers connected to 
the LAN 1, i.e., the ISDN router apparatus 5 and PSTN 
router apparatus 6. Upon reception of this request mes- 25 
sage via the LAN 1 , all the router apparatuses 5 and 6 
connected to the LAN 1 check if a call can be placed to 
an external telephone corresponding to DN contained in 
that request message. If a call can be placed, the appa- 
ratuses send back a request message indicating this to 30 
the analog telephone hub apparatus 3-1 as a request 
source. If a call cannot be placed to an external tele- 
phone corresponding to the requested DN, no response 
message is sent back. 

[0104] If a request response message is sent back 35 
from, e.g., the ISDN router apparatus 5 in response to 
the request, the analog telephone hub apparatus 3-1 
generates a setup message and sends it back toward 
the external telephone via the ISDN router apparatus 5. 

40 

(11) When voice communication is made between an 
extension analog telephone and external telephone 
(server inquiry scheme) 

[0105] FIG. 21 shows the sequence. Upon receiving 45 
the dial number from the originating analog telephone 
TEL1, the analog telephone hub apparatus 3-1 trans- 
mits an inquiry message to the communication server 9 
connected to the LAN 1 . Upon reception of this inquiry 
message, the server 9 accesses the destination data- so 
base on the basis of the inquiry message to retrieve the 
IP address of the terminating hub apparatus. Then, the 
server 9 informs the analog telephone hub apparatus 3- 
1 as the inquiry source of that IP address using a 
response message. Upon receiving the IP address ss 
message, the analog telephone hub apparatus 3-1 gen- 
erates a setup message and transmits it to the ISDN 
router apparatus 5. The ISDN router apparatus 5 trans- 



fers this setup message to the external telephone. 

(12) When voice communication is made between 
extension analog telephone and outside-line data termi- 
nal 

[01 06] FIG. 22 shows the sequence. Referring to FIG. 
22, assume that the user goes off-hook at the analog 
telephone TEL1 and dial-inputs dial number "03-3502- 
9677" of the communication partner after he or she has 
confirmed a dial tone. Then, the analog telephone hub 
apparatus 3-1 performs dial analysis to acquire the IP 
address of the ISDN router apparatus 5 from its own 
destination database 3h upon receiving all the digits of 
the dial number from the analog telephone TEL1 . 
[0107] After the IP address of the ISDN router appa- 
ratus 5 is acquired, the analog telephone hub apparatus 
3-1 generates a setup message and transmits it toward 
the ISDN router apparatus 5. Upon reception of this 
setup message, the ISDN router apparatus 5 sends 
back a call setup acceptance (call proc) to the originat- 
ing analog telephone hub apparatus 3-1, and transmits 
a setup message in which termination number "03- 
3502-9677" and data type = non-limited are inserted in 
accordance with the ISDN protocol to an outside-line 
data terminal via the ISDN 7. The outside-line data ter- 
minal sends back a call setup acceptance (call proc) to 
the ISDN router apparatus 5 in accordance with the 
ISDN protocol, and outputs a ringer signal (Alert) and 
connection message (connect message; Conn) in turn. 
In this way, a communication connection according to 
the ISDN protocol is established between the ISDN 
router apparatus 5 and outside-line data terminal. 
[0108] After the ISDN communication connection has 
been established, the ISDN router apparatus 5 gener- 
ates a setup message that contains the IP address 
assigned to the external data terminal and data type = 
audio, and transmits it toward the external data terminal 
in accordance with the protocol (H.323) of the LAN 1. 
Upon receiving the setup message, the external data 
terminal sends back a call setup acceptance (call proc) 
toward the originating ISDN router apparatus 5, and 
also outputs a ringer signal (Alert). This ringer signal is 
transferred from the ISDN router apparatus 5 to the ana- 
log telephone hub apparatus 3-1 via the LAN 1. Upon 
receiving this ringer signal, the analog telephone hub 
apparatus 3-1 generates a ring back tone and transmits 
rt to the originating analog telephone TEL1 . 
[01 09] In this state, if the user makes operation corre- 
sponding to off-hook at the terminating external data 
terminal to answer the call, the external data terminal 
outputs a connection message (connect message; 
Conn) to the originating analog telephone hub appara- 
tus 3-1 via the ISDN router apparatus 5. Upon reception 
of this connect message, the originating analog tele- 
phone hub apparatus 3-1 sends back a connection con- 
firmation message (connect acknowledgement 
message; Conn Ack). 
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[0110] In this way, a communication connection 
according to the protocol (H.323) of the LAN 1 is estab- 
lished between the originating analog telephone TEL1 
and terminating external data terminal, and the users of 
the originating analog telephone TEL1 and terminating 5 
external data terminal can talk via a communication link 
based on this communication connection. 
[0111] Note that in a disconnection procedure after 
the end of the voice communication, the communication 
connection according to the protocol (H.323) of the LAN 10 
1 is released, and after that, the communication con- 
nection according to the ISDN protocol is released in 
the order opposite to the above-mentioned setup proce- 
dure of the communication link. 

15 

(1 3) When data communication is made between exten- 
sion data terminal and outside-line data terminal 

[01 1 2] FIG. 23 shows the sequence. Referring to FIG. 
23, the originating extension data terminal transmits a 20 
connect message to the ISDN router apparatus 5 in 
accordance with the TCP/IP protocol. Upon receiving 
this connect message, the ISDN router apparatus 5 
executes a procedure for establishing an ISDN commu- 
nication connection between itself and the external data 25 
terminal. After the ISDN communication connection has 
been established, the ISDN router apparatus 5 trans- 
mits a connect message to the external data terminal in 
accordance with the TCP/IP protocol. 
[0113] Upon transmission of this connect message, 30 
the originating extension data terminal and terminating 
external data terminal perform processing for establish- 
ing a TCP/IP connection. After the communication con- 
nection according to the protocol of the LAN 1 has been 
established between the originating extension data ter- 35 
minal and terminating external data terminal, a data 
communication can be made between the originating 
extension data terminal and terminating external data 
terminal. 

40 

(14) When extension terminal accesses outside line 
(router apparatus determines terminating apparatus on 
the basis of its own database) 

[0114] In the following description, as shown in, e.g., as 
FIG. 24, hub apparatuses H1, H2, and H3, and the 
router apparatus 5 are respectively assigned IP 
addresses "IP: 133.114.131.100", "IP: 
133.114.131.101", "IP: 133.114.131.102", and "IP: 
133.114.131.200", and extension terminals TM1, TM2, so 
and TM3 served by the hub apparatuses H1, H2, and 
H3 are assigned extension telephone numbers DN "DN: 
3000", "DN: 3001", and "DN: 3002". Furthermore, an 
outside-line terminal Tmi connected to the router appa- 
ratus 5 via the ISDN 7 is assigned subscriber's tele- ss 
phone number "DN: 03-1234-5678". 
[01 1 5] Referring to FIG. 25, when the extension termi- 
nal TM1 outputs a call originating request to the out- 



side-line terminal TMi, the hub apparatus H1 inserts 
destination DN "03-1234-5678" into an inquiry signal 
(request message) together with source DN "3000", and 
transmits that signal onto the LAN 1 toward the router 
apparatus 5. 

[01 1 6] The router apparatus 5 comprises a database 
that stores the correspondences between the DNs of all 
the extension terminals served by the system, and the 
IP addresses of the hub apparatuses that serve the 
extension terminals, as shown in, e.g., FIG. 26. Upon 
receiving the request message from the hub apparatus, 
it is checked if the destination DN contained in that 
request message is stored in the database. If the desti- 
nation DN is stored, it is determined that the terminating 
apparatus is an extension terminal: otherwise, it is 
determined that the terminating apparatus is an out- 
side-line terminal. In this case, since the destination DN 
sent from the hub apparatus H1 is the subscriber's tele- 
phone number of an outside-line terminal, the router 
apparatus 5 determines that the terminating apparatus 
is an outside-line terminal, and sends back a response 
signal (request response message) inserted with its 
own IP address "IP: 133.1 14.131.200" to the hub appa- 
ratus H1 as the inquiry source. 
[01 17] If the terminating apparatus is an extension ter- 
minal, the router apparatus 5 searches the database 
using the DN of that terminating extension terminal as a 
key, inserts the IP address of the hub apparatus that 
serves the terminating extension terminal into a 
response signal (request response message), and 
sends it back to the hub apparatus H1 as the inquiry 
source. 

[0118] When the hub apparatus H1 acquires the IP 
address of the router apparatus 5 from the request 
response message, it transmits a call originating signal 
(setup signal) to the router apparatus 5 using that IP 
address as a destination address. Upon receiving the 
setup message, the router apparatus 5 transmits the 
call originating signal onto the ISDN 7. Upon reception 
of the call originating signal, the ISDN 7 outputs a call 
termination signal to the terminating terminal TMi to 
make it generate a ringing tone. 
[01 1 9] When the user of the terminating terminal TMi 
answers the call, that response is transmitted to the 
ISDN 7, thus forming a communication link between the 
terminating terminal TMi and router apparatus 5. Then, 
the response is transferred from the router apparatus 5 
to the hub apparatus H1 , thus forming a communication 
link between the originating extension terminal TM1 and 
terminating terminal TMi and allowing a communication 
such as a voice communication between the two termi- 
nals TM1 and TMi. 

(15) When extension terminal accesses outside line 
(router apparatus determines terminating apparatus on 
the basis of special service code) 

[0120] FIG. 27 is a sequence chart showing the call 
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originating process. When each of the extension termi- 
nals TM1, TM2, and TM3 accesses an outside line, it 
appends a special service code indicating outside line 
access to the subscriber's telephone number of the 
partner apparatus, and transmits them. For example, $ 
when the extension terminal TM1 originates a call to the 
outside-line terminal TMi, it appends special service 
code "0" to subscriber's telephone number "DN: 03- 
1234-5678" of the partner terminal TMi, and transmits 
them. io 
[0121] Upon receiving the call originating request from 
the extension terminal TM1, the hub apparatus H1 
inserts special service code "0" and destination DN "03- 
1234-5678" contained in that call originating request 
into a request message together with source DN is 
"3000", and transmits the message onto the LAN 1 
toward the router apparatus 5. 
[0122] Upon reception of the request message from 
the hub apparatus H1, the router apparatus 5 checks 
based on the presence/absence of special service code 20 
"0" in the request message if the terminating apparatus 
is an extension terminal or outside-line terminal. In this 
case, since the request message contains special serv- 
ice code "0", the router apparatus 5 determines that the 
terminating apparatus is an outside-line terminal, 25 
inserts its own IP address "IP: 133.114.131.200" into a 
request response message, and sends back that mes- 
sage to the hub apparatus H1 as the inquiry source. 
[0123] If the request message does not contain any 
special service code "0" and it is determined that the 30 
terminating apparatus is an extension terminal, the 
database is searched using the DN of the terminating 
extension terminal as a key, the IP address of the hub 
apparatus that serves the terminating extension termi- 
nal is inserted into the request message, and the mes- 35 
sage is sent back to the hub apparatus H1 as the inquiry 
source. 

[01 24] The operation after the I P address of the router 
apparatus 5 is informed by the request response mes- 
sage is the same as that described in case (14) above. 40 
After a communication link is formed between the origi- 
nating extension terminal TM1 and terminating external 
terminal TMi, a communication can be made between 
these terminals. 

45 

(16) When extension terminal accesses outside line 
(content server 9 determines terminating apparatus 
based on its own database) 

[01 25] FIG. 28 is a sequence chart showing that oper- so 
ation. Referring to FIG. 28, when the extension terminal 
TM1 outputs a call originating request to the outside- 
line terminal TMi, the hub apparatus H1 inserts destina- 
tion DN "03-1234-5678" contained in that call originat- 
ing request into a request message together with DN 55 
"3000" of the source extension terminal TM1 , and trans- 
mits that message onto the LAN 1 toward the content 
server 9. 



[0126] The content server 9 comprises a database 
that stores the correspondences between the DNs of all 
the extension terminals in the system, and the IP 
addresses of the hub apparatuses that serve the exten- 
sion terminals, as shown, e.g., FIG. 29. Note that this 
database also stores the IP address of the router appa- 
ratus 5 in correspondence with its DN. Upon reception 
of the request message from the hub apparatus HI, it is 
checked if the destination DN contained in that request 
message is stored in the database. If the destination DN 
is stored, it is determined that the terminating apparatus 
is an extension terminal; otherwise, it is determined that 
the terminating apparatus is an outside-line terminal. 
[01 27] In this case, since the destination DN sent from 
the hub apparatus H1 is subscriber's telephone number 
"DN: 03-1234-5678" of the outside-line terminal, the 
content server 9 determines that the terminating appa- 
ratus is an outside-line terminal, inserts IP address "IP: 
133.114.131.200" into a request response message, 
and sends back it to the hub apparatus H1 as the inquiry 
source. 

[01 28] When the destination DN is stored in the data- 
base and it is determined that the terminating apparatus 
is an extension terminal, the content server 9 searches 
the database using the DN of the terminating extension 
terminal as a key, inserts the IP address of a hub appa- 
ratus that serves the terminating extension terminal into 
a request response message, and sends back that 
message to the hub apparatus H1 as the inquiry source. 
[0129] When the hub apparatus H1 acquires the IP 
address of the router apparatus 5 from the request 
response message, it transmits a setup message to the 
router apparatus 5 using that IP address as a destina- 
tion address. Upon receiving the setup message, the 
router apparatus 5 transmits a call originating signal 
onto the ISDN 7. Upon reception of the call originating 
signal, the ISDN 7 outputs a call originating signal to the 
terminating terminal TMi to make it output a ringing 
tone. 

[01 30] When the user of the terminating terminal TMi 
answers the call, the response is transmitted to the 
ISDN 7, thereby forming a communication link between 
the terminating external terminal TMi and router appa- 
ratus 5. Furthermore, since the response is supplied 
from the router apparatus 5 to the hub apparatus H1 , a 
communication link is also formed between the originat- 
ing extension terminal TM1 and terminating terminal 
TMi, thus allowing a communication such as a voice 
communication between these terminals TM1 and TMi. 

(17) When extension terminal accesses outside line 
(content server determines terminating apparatus 
based on special service code) 

[0131] FIG. 30 is a sequence chart showing that call 
originating process. When each of the extension termi- 
nals TM1, TM2, and TM3 accesses an outside line, it 
appends a special service code indicating outside line 
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access to the subscriber's telephone number of the 
partner apparatus, and transmits them. For example, 
when the extension terminal TM1 originates a call to the 
outside-line terminal TMi, it appends special service 
code "0" to subscriber's telephone number "DN: 03- 
1234-5678" of the partner terminal TMi, and transmits 
them. 

[01 32] Upon receiving the call originating request from 
the extension terminal TM1, the hub apparatus H1 
inserts special service code "0" and destination DN "03- 
1234-5678" contained in that call originating request 
into a request message together with source DN 
"3000", and transmits the message onto the LAN 1 
toward the content server 9. 

[0133] Upon reception of the request message from 
the hub apparatus H1, the content server 9 checks 
based on the presence/absence of special service code 
"0" in the request message if the terminating apparatus 
is an extension terminal or outside-line terminal. In this 
case, since the request message contains special serv- 
ice code "0", the content server 9 determines that the 
terminating apparatus is an outside-line terminal, 
inserts its own IP address "IP: 133.114.131.200" of the 
router apparatus 5 into a request response message, 
and sends back that message to the hub apparatus H1 
as the inquiry source. 

[0134] If the request message does not contain any 
special service code "0" and it is determined that the 
terminating apparatus is an extension terminal, the 
database is searched using the DN of the terminating 
extension terminal as a key, the IP address of the hub 
apparatus that serves the terminating extension termi- 
nal is inserted into the request message, and the mes- 
sage is sent back to the hub apparatus H1 as the inquiry 
source. 

[01 35] The operation after the IP address of the router 
apparatus 5 is informed by the request response mes- 
sage is the same as that which has been described in 
case (16) above. 

(18) When extension terminal accesses outside line 
(hub apparatus determines terminating apparatus 
based on database) 

[0136] FIG. 31 is a sequence chart showing that oper- 
ation. Referring to FIG. 31 , when the extension terminal 
TM1 outputs a call originating request to the outside- 
line terminal TMi, the hub apparatus H1 determines the 
terminating apparatus on the basis of the destination 
DN contained in that call originating request. 
[0137] More specifically, each of the hub apparatuses 
H1, H2, H3 has a database that stores the corre- 
spondence between the DNs of all the extension termi- 
nals in the system, and the IP addresses of the hub 
apparatuses that serve the extension terminals, as 
shown in, e.g., FIG. 32. Note that this database also 
stores the IP address of the router apparatus 5 in corre- 
spondence with its DN. Upon receiving the call originat- 
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ing request from the extension terminal TM1 served by 
itself, the hub apparatus checks if the destination DN 
contained in that call originating request is stored in the 
database. If the destination DN is stored, it is deter- 

5 mined that the terminating apparatus is an extension 
terminal; otherwise, it is determined that the terminating 
apparatus is an outside-line terminal. 
[0138] In this case, since subscriber's telephone 
number "DN: 03-1234-5678" of an external terminal is 

w sent from the originating extension terminal TM1, the 
hub apparatus H1 determines that the terminating 
apparatus is an outside-line terminal. The hub appara- 
tus H1 reads out IP address "IP: 133.114.131.200" of 
the router apparatus 5 from its own database, and out- 

75 puts a setup message to the router apparatus 5 using 
this IP address as a destination address. 
[0139] When the destination DN is stored in its own 
database and it is determined that the terminating appa- 
ratus is an extension terminal, the hub apparatus H1 

20 searches the database using the DN of that terminating 
extension terminal as a key to read out the IP address 
of a hub apparatus that serves the terminating exten- 
sion terminal. Then, the hub apparatus transmits a 
setup message to the terminating hub apparatus using 

25 the IP address as a destination address. 

[0140] Upon reception of the setup message, the 
router apparatus 5 transmits a call originating signal to 
the ISDN 7 on the basis of the information of the setup 
message. Upon reception of the call originating signal, 

30 the ISDN 7 outputs a call originating signal to the termi- 
nating terminal TMi to make it output a ringing tone. 
[0141 ] When the user of the terminating terminal TMi 
answers the call in this state, the response is supplied to 
the ISDN 7, thereby forming a communication link 

35 between the terminating external terminal TMi and 
router apparatus 5. Furthermore, since the response is 
transferred from the router apparatus 5 to the hub appa- 
ratus H1, a communication link is also formed between 
the originating extension terminal TM1 and terminating 

40 terminal TMi, thus allowing a communication such as a 
voice communication or the like between these termi- 
nals TM1 and TMi. 

(19) When extension terminal accesses outside line 
45 (hub apparatus determines terminating apparatus 
based on special service code) 

[01 42] F IG. 33 is a sequence chart showing that oper- 
ation. When each of the extension terminals TM1 , TM2, 

so and TM3 accesses an outside line, it appends a special 
service code indicating outside-line access to the sub- 
scriber's telephone number of the partner apparatus 
and transmits them. For example, when the extension 
terminal TM1 originates a call to the outside-line termi- 

55 nal TMi, it appends special service code "0" to sub- 
scriber's telephone number "DN: 03-1234-5678" of the 
partner terminal TMi and transmits them. 
[0143] Upon receiving a call originating request from 
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this extension terminal TM1, the hub apparatus H1 
checks if special service code "0" is appended to desti- 
nation information contained in that call originating 
request. If the special service code is appended, the 
hub apparatus determines that the terminating appara- 5 
tus is an external terminal, reads out IP address "IP: 
1 33 . 1 1 4. 1 3 1 .200" of the router apparatus 5 from its own 
database, and transmits a setup message to the router 
apparatus 5 using this IP address as a destination 
address. 10 
[0144] The operation after the setup message is sent 
from the hub apparatus H1 to the router apparatus 5 is 
the same as that which has been described in case (18) 
above. 

15 

(20) When call is received from external terminal to 
extension terminal (scheme for determining terminating 
apparatus based on sub-address) 

[0145] FIG. 34 is a sequence chart showing that oper- 20 
ation. Assume that at, e.g., the external terminal TMi, 
the user places a call to the extension terminal TM1 
served by the system of this embodiment having the 
LAN 1 as a core. In this case, the external terminal TMi 
transmits a call originating signal in which a subscriber's 25 
telephone number (e.g., "DIM: 0231-89-1234") assigned 
to this system and a sub-address (e.g., "1") that desig- 
nates the terminating extension terminal TM1 are 
inserted as destination information. Upon receiving this 
call originating signal, the ISDN 7 transmits a call termi- 30 
nating signal containing the above destination informa- 
tion as destination information toward this system. 
[0146] The call originating signal coming from the 
ISDN 7 is received by the router apparatus 5. The router 
apparatus 7 has a sub-address database that stores the 35 
DNs of the extension terminals TM1, TM2, TM3, ... in 

correspondence with sub-addresses "1". "2", "3" as 

shown in, e.g., FIG. 35. 

[0147] Upon reception of the call terminating signal, 
the router apparatus 5 extracts the sub-address from 40 
that destination information, and searches the sub- 
address database using the sub-address as a key, 
thereby reading out the DN of the terminating extension 
terminal. For example, if the sub-address is "1", "DN: 
3000" is read out from the sub-address database, as 45 
can be seen from FIG. 35. Then, the router apparatus 5 
accesses the IP address search database shown in 
FIG. 26 previously using the readout DN as a key, thus 
reading out the IP address of the hub apparatus H1 that 
serves the terminating extension terminal TM1. The so 
router apparatus 5 generates a call terminating mes- 
sage using this IP address as a destination address, 
and transmits the call terminating message to the termi- 
nating hub apparatus H1 . 

[0148] Upon receiving the call terminating message, 55 
the hub apparatus H1 outputs a call terminating signal 
to the extension terminal TM1 corresponding to the 
extension DN (DN: 3000) contained in that destination 



information to make it generate a ringing tone. 
[0149] In this state, when the user answers the call at 
the extension terminal TM1, that response message is 
sent to the hub apparatus H1, and is then transferred 
from the hub apparatus H1 to the router apparatus 5. In 
this way, a communication link is formed between the 
router apparatus 5 and terminating extension terminal 
TM1 . Furthermore, the response message is sent from 
the router apparatus 5 to the ISDN 7. As a conse- 
quence, a communication link is formed between the 
originating external terminal TMi and terminating inter- 
nal terminal TM1, thus allowing a communication 
between these terminals. 

(21) When call to extension terminal is received from 
external terminal (scheme for determining terminating 
apparatus based on communication type expressed by 
sub-address) 

[01 50] FIG. 36 is a sequence chart showing that oper- 
ation. The external terminal TMi has a function of gen- 
erating a sub-address corresponding to communication 
type. When the user at the external terminal TMi places 
a call to the extension terminal TM1, the external termi- 
nal TMi generates destination information that contains 
a subscriber's telephone number (for example, "DN: 
0231-89-1234") assigned to the terminating system, 
and a sub-address corresponding to the communication 
type to be made now, and transmits a call originating 
signal containing this destination information toward the 
ISDN 7. For example, assuming that the user wants to 
make a voice communication now, sub-address "1 " indi- 
cating that the communication type is a voice communi- 
cation is inserted into the destination information to be 
transmitted. On the other hand, if the user wants to 
make a data communication, sub-address "2" indicating 
that the communication type is a data communication is 
inserted into the destination information to be transmit- 
ted. 

[01 51 ] A call terminating signal coming from the ISDN 
7 is received by the router apparatus 5. The router 
apparatus 7 has a communication type database that 
stores the communication types corresponding to sub- 
addresses, and the DNs of the extension terminals cor- 
responding to these communication types. 
[0152] Upon receiving the call terminating signal, the 
router apparatus 5 extracts a sub-address from that 
destination information, and searches the communica- 
tion type database using the sub-address as a key, thus 
reading out the DN of the extension terminal corre- 
sponding to the communication type requested by the 
originating external terminal TMi. Assuming that, for 
example, the received sub-address is T, the communi- 
cation type requested by the originating external termi- 
nal TMi is "voice communication", and the DN of an 
extension terminal (e.g., "DN: 3000" of the telephone 
TM1) such as a telephone capable of "voice communi- 
cation" is read out from the communication type data- 
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base. On the other hand, if the received sub-address is 
"2", the communication type requested by the originat- 
ing external terminal TMi is "data communication", and 
the DN of an extension terminal (e.g., "DIM: 3001 " of the 
personal computer TM2" such as a personal computer 5 
or the like capable of "data communication" is read out 
from the communication type database. 
[0153] The router apparatus 5 then accesses the IP 
address search database shown in FIG. 26 previously 
using the readout DN as a key, thus reading out the IP 10 
address of a hub apparatus that serves the terminating 
extension terminal. After that, the router apparatus 5 
generates a call terminating message using the IP 
address as a destination address, and transmits that 
call terminating message to the terminating hub appara- is 
tus. 

[01 54] The system operation after the call terminating 
message is sent to the hub apparatus is the same as 
that which has been described in case (20) above. 
[0155] In this manner, in the aforementioned operation 20 
mode, when an originating external terminal has a func- 
tion of automatically appending a sub-address that rep- 
resents the communication type to destination 
information to be transmitted, the router apparatus 5 
comprises a communication type database that stores 25 
sub-addresses to be received and the DNs of extension 
terminals corresponding to communication types repre- 
sented by the sub-addresses. When the router appara- 
tus 5 accesses this database using the received sub- 
address as a key, an extension terminal corresponding 30 
to the communication type requested by the originating 
external terminal is selected, and the selected exten- 
sion terminal is controlled to receive that call. 
[0156] With this control, an originating terminal need 
only designate an arbitrary communication type upon 35 
originating a call, and an extension terminal corre- 
sponding to the designated communication type is auto- 
matically selected to receive the call. For this reason, 
the user on the originating side need not designate a 
terminating extension terminal in correspondence with 40 
the communication types in units of calls, and can very 
easily originate a call of his or her desired communica- 
tion type. 

(22) When call to extension terminal is received from 45 
external terminal (scheme for determining terminating 
apparatus based on originating apparatus DN) 

[01 57] FIG. 38 is a sequence chart showing that oper- 
ation. When the user of the external terminal TMi places so 
a call to the extension terminal TM1 , the external termi- 
nal TMi generates destination information containing 
only a subscriber's telephone number (e.g., "DN: 0231- 
89-1234") assigned to the terminating system, and 
transmits a call originating signal containing that desti- 55 
nation information toward the ISDN 7. 
[0158] The ISDN 7 manages the subscribers* tele- 
phone numbers of all the terminals served by its own 
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network. Upon receiving the call originating signal, the 
ISDN 7 generates a call terminating signal in which the 
destination information contained in the call originating 
signal, and the subscriber's telephone number of the 
originating external terminal TMi are inserted, and 
transmits the call terminating signal to the router appa- 
ratus 5. 

[0159] The router apparatus 7 has a caller database 
that stores the DNs of the extension terminals in corre- 
spondence with originating apparatus IDs. as shown in, 
e.g., FIG. 39. Upon receiving the call terminating signal 
coming from the ISDN 7, the router apparatus 5 
accesses the caller database using the originating 
apparatus DN inserted in this call terminating signal as 
a key to read out the DN of the corresponding extension 
terminal. 

[0160] Subsequently, the router apparatus 5 first 
accesses the IP address search database shown in 
FIG. 26 using the readout DN as a key to read out the IP 
address of a hub apparatus that serves the terminating 
extension terminal. Subsequently, the router apparatus 
5 generates a call terminating message using this IP 
address as a destination address, and transmits the call 
terminating message to the terminating hub apparatus. 
[01 61 ] The system operation after the call terminating 
message is sent to the hub apparatus is the same as 
that which has been described in case (20) above. 
[0162] According to this operation mode, when the 
caller database stores the terminal DNs of callers in cor- 
respondence with extension terminals of corresponding 
communication types in advance, a call can always be 
received by an extension terminal that can communi- 
cate with the external terminal that the caller used. 
Hence, the caller need only originate a call by selecting 
a desired communication terminal, but can communi- 
cate with an extension terminal of the corresponding 
communication type. In this way, the user on the origi- 
nating side need not designate a terminating extension 
terminal in correspondence with the communication 
types in units of calls, and can very easily originate a 
call of a desired communication type. 
[01 63] In the above embodiment, various communica- 
tion methods of the present invention have been 
explained using the functional diagram and sequence 
charts that pertain to the respective processes. In the 
following embodiment, the operation of the present 
invention will be explained using the detailed arrange- 
ments of hub apparatuses, router apparatuses, and the 
like. 

[0164] An example of the hub apparatus will be 
described in detail first. 

[01 65] FIG. 40 is a block diagram showing an embod- 
iment of a hub apparatus according to the present 
invention. The hub apparatus according to one embodi- 
ment of the present invention has a power supply unit 
11, current monitor 12, ringer output unit 13, hybrid unit 
21, CODEC 22, PB receiver 23. and tone generator 24. 
Furthermore, the hub according to the present invention 
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comprises a communication memory 31, DMAC_A 32, 
SIO_A 33, LAN interface 41, SIO_B 42, DMAC_B 43, 
and CPU 50. 

[0166] Normally, the power supply unit 11 to ringer 
output unit 1 3 are provided to the terminal side. Of these s 
units, the ringer output unit 13 may be provided to the 
hub apparatus main body. 

[0167] The functions of the respective units with the 
above arrangement are as follows. 
[01 68] The power supply unit 1 1 supplies a DC current 10 
to a terminal 10a. The current monitor 12 monitors the 
DC current on the line. The ringer output unit 13 outputs 
a ringer signal to the terminal 10a. The hybrid unit 21 
performs two-wire/four-wire conversion of analog sig- 
nals in the voice channel band. The CODEC 22 is 
encodes or decodes signals. The PB receiver 23 
decodes a PB signal from the terminal 10a. The tone 
generator 24 generates a call progress tone. 
[0169] The communication memory 31 saves commu- 
nication data. The DMAC_A 32 transfers encoded data 20 
between the communication memory 31 and SIO_A 33. 
The SIO_A 33 exchanges serial data with the CODEC 
22, and exchanges parallel data with the DMAC_A 32. 
The LAN interface 41 communicates with a LAN 40. 
The SIO_B 42 exchanges serial data with the LAN inter- 25 
face 41 , and exchanges parallel data with the DMAC_B 
43. The DMAC_B 43 transfers packetized data between 
the communication memory 31 and SIO_B 42. 
[0170] Note that the CPU 50 processes data on the 
communication memory 31 and controls the respective 30 
units. 

[0171] The operation of the hub apparatus with the 
above-mentioned arrangement will be explained below. 
[01 72] Formation of a voice channel upon reception of 
a voice communication request from the LAN 40 will be 35 
explained first. 

[0173] Upon receiving a communication request 
packet of an originating apparatus from the LAN 40, the 
LAN interface 41 transmits the packet to the SIO_B 42 
as serial data. The SIO_B 42 converts the received 40 
serial data into parallel data. The parallel data con- 
verted by the SIO_B 42 is transferred to the communi- 
cation memory 31 by the DMAC_B 43. 
[01 74] Upon completion of transfer to the communica- 
tion memory 31 , the CPU 50 analyzes the packet data 45 
stored in the communication memory 31 . If the CPU 50 
determines as a result of analysis that the received 
packet is a communication request to the terminal 10a, 
it checks the status of the terminal 10a. If the terminal 
1 0a is idle, the CPU 50 controls the ringer output unit 1 3 so 
to output a ringer signal to the terminal 10a so as to 
receive the call. 

[0175] If the user of the terminal 10a answers the call 
and a DC loop is formed, the current monitor 12 detects 
the DC current supplied from the power supply unit 11, 55 
and informs the CPU 50 of it. Upon detecting the 
response, the CPU 50 informs the originating apparatus 
of that message using a response packet, and enables 



the CODEC 22 to form a communication channel 
between the originating apparatus and terminal 10a. 
[01 76] Note that the response packet is transmitted to 
the originating apparatus as follows. The response 
packet generated by the CPU 50 is stored in the com- 
munication memory 31 . The DMAC_B 43 reads out this 
response packet from the communication memory 31 
as parallel data, and transfers the parallel data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data, and transmits the serial data to the LAN 
interface 41 . The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40, and 
transmits the packet to the originating apparatus. 
[0177] A communication method (by means of, e.g., 
voice) when the voice channel has been formed in this 
way is as follows. 

[01 78] When an audio packet obtained by packetizing 
encoded audio data arrives at the communication mem- 
ory 31 from the originating apparatus via the LAN inter- 
face 41, SIO_B 42, and DMAC_B 43 after a voice 
channel is formed, the CPU 50 stores audio data (paral- 
lel data) alone in another area of the communication 
memory 31 . The DMAC_A 32 reads out the parallel 
audio data from the communication memory 31, and 
transfers that data to the SIO_A 33. The SIO_A 33 con- 
verts the parallel audio data into serial audio data, and 
outputs the serial audio data to the CODEC 22. The 
audio data is decoded by the CODEC 22, is converted 
from four-wire data into two-wire data by the hybrid unit 
21, and is then output as an analog audio signal to the 
terminal 10a. 

[01 79] An analog audio signal output from the terminal 
10a is converted from two-wire data into four-wire data 
by the hybrid unit 21, and is then output from the 
CODEC 22 as encoded serial data to the SIO_A 33. 
The SIO_A 33 converts the serial audio data into paral- 
lel audio data, which is transferred to the communica- 
tion memory 31 by the DMAC_A 32. The audio data 
from the terminal 10a stored in the communication 
memory 31 is packetized by the CPU 50, and is stored 
in another area of the communication memory 31. The 
DMAC_B 43 reads out the audio packet from the com- 
munication memory 31 as parallel data, and transfers 
the parallel data to the SIO_B 42. The SIO_B 42 con- 
verts the parallel data into serial data, and transmits the 
serial data to the LAN interface 41. The LAN interface 
41 packetizes the serial data in accordance with the 
protocol of the LAN 40, and transmits the packet to the 
originating apparatus. 

[01 80] A method of forming a communication channel 
upon receiving a call originating request from the termi- 
nal 10a is as follows. 

[0181] When the user of the terminal 10a goes off- 
hook to form a DC loop, the current monitor 12 detects 
the DC current supplied from the power supply unit 11, 
and informs the CPU 50 of it. Upon detecting off-hook of 
the terminal 10a, the CPU 50 controls the terminal 10a 
to output a dial tone. When the terminal 10a outputs a 
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selection signal after it confirms the dial tone, the PB 
receiver 23 decodes the selection signal and supplies it 
to the CPU 50. The CPU 50 specifies the terminating 
apparatus on the basis of the number of the selection 
signal, generates a communication request packet, and 5 
transmits the communication request packet to the LAN 

40 via the communication memory 31, DMACJ3 43, 
SIO_B 42, and LAN interface 41 in the same procedure 
as that for transmitting a response packet to the origi- 
nating apparatus, thus supplying the request packet to w 
the terminating apparatus. Upon receiving a response 
packet from the terminating apparatus, the CPU 50 ena- 
bles the CODEC 22 to form a communication channel 
between the terminal 10a and terminating apparatus. 
[0182] FIG. 41 is a block diagram showing the first 15 
modification of the hub apparatus shown in FIG. 40. 
[0183] The hub apparatus according to the first modi- 
fication is constructed by a power supply unit 1 1 , current 
monitor 12, ringer output unit 13, hybrid unit 21 , CODEC 

22, PB receiver 23, tone generator 24, communication 20 
memory 31 . DMAC_A 32, SIO_A 33, LAN interface 41 , 
SIO_B 42, DMAC_43, CPU 50, and LAN hub 44. 
[0184] The same reference numerals in FIG. 41 
denote the same parts as those in FIG. 40, and a 
detailed description thereof will be omitted. 25 
[0185] In this first modification, the LAN hub 44 is 
inserted between the LAN interface 41 and LAN 40, and 
serves a plurality of LAN interfaces 41 , so that a plurality 
of hub apparatuses can be connected. Note that in FIG. 

41 another LAN interface 41 connected to the LAN hub 30 
44 is incorporated in, e.g., a personal computer PC. 
[0186] The operation of the hub apparatus with the 
aforementioned arrangement will be explained below. 
[0187] Formation of a voice channel upon receiving a 
voice communication request from the LAN 40 will be 35 
explained first. 

[0188] Upon receiving a communication request 
packet of an originating apparatus from the LAN 40 
served by the LAN hub 44, the LAN interface 41 trans- 
mits the packet to the SIO_B 42 as serial data. The 40 
SIO_B 42 converts the received serial data into parallel 
data. The parallel data converted by the SIO_B 42 is 
transferred to the communication memory 31 by the 
DMAC_B 43. 

[0189] Upon completion of transfer to the communica- 45 
tion memory 31 , the CPU 50 analyzes the packet data 
stored in the communication memory 31. If the CPU 50 
determines as a result of analysis that the received 
packet is a communication request to the terminal 10a, 
it checks the status of the terminal 10a. If the terminal so 
10a is idle, the CPU 50 controls the ringer output unit 13 
to output a ringer signal to the terminal 10a so as to 
receive the call. 

[01 90] If the user of the terminal 1 0a answers the call 
and a DC loop is formed, the current monitor 1 2 detects ss 
the DC current supplied from the power supply unit 1 1 , 
and informs the CPU 50 of it. Upon detecting the 
response, the CPU 50 informs the originating apparatus 



of that message using a response packet, and enables 
the CODEC 22 to form a communication channel 
between the originating apparatus and terminal 10a. 
[01 91 ] Note that the response packet is transmitted to 
the originating apparatus as follows. The response 
packet generated by the CPU 50 is stored in the com- 
munication memory 31 . The DMACJ5 43 reads out this 
response packet from the communication memory 31 
as parallel data, and transfers the parallel data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data, and transmits the serial data to the LAN 
interface 41 . The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40, and 
transmits the packet to the originating apparatus via the 
LAN hub 44. 

[0192] A communication method (by means of, e.g., 
voice) when a voice channel has been formed in this 
way is as follows. 

[01 93] When an audio packet obtained by packetizing 
encoded audio data arrives at the communication mem- 
ory 31 from the originating apparatus via the LAN hub 
44, LAN interface 41, SIO_B 42, and DMAC_B 43 after 
a voice channel is formed, the CPU 50 stores audio 
data (parallel data) alone in another area of the commu- 
nication memory 31. The DMAC_A 32 reads out the 
parallel audio data from the communication memory 31 , 
and transfers that data to the SIO_A 33. The SIO_A 33 
converts the parallel audio data into serial audio data, 
and outputs the serial audio data to the CODEC 22. The 
audio data is decoded by the CODEC 22, is converted 
from four-wire data into two-wire data by the hybrid unit 
21, and is then output as an analog audio signal to the 
terminal 10a. 

[01 94] An analog audio signal output from the terminal 
10a is converted from two-wire data into four-wire data 
by the hybrid unit 21 , and is the output from the CODEC 
22 as encoded serial data to the SIO_A 33. The SIO_A 
33 converts the serial audio data into parallel audio 
data, and the converted parallel data is transferred to 
the communication memory 31 by the DMAC_A 32. The 
audio data from the terminal 10a stored in the commu- 
nication memory 31 is packetized by the CPU 50, and is 
stored in another area of the communication memory 
31. The DMAC_B 43 reads out the audio packet from 
the communication memory 31 as parallel data, and 
transfers the parallel data to the SIO_B 42. The SIO_B 
42 converts the parallel data into serial data, and trans- 
mits the serial data to the LAN interface 41. The LAN 
interface 41 packetizes the serial data in accordance 
with the protocol of the LAN 40, and transmits the 
packet to the originating apparatus via the LAN hub 44. 
[01 95] A method of forming a communication channel 
upon receiving a call originating request from the termi- 
nal 10a is as follows. 

[0196] When the user of the terminal 10a goes off- 
hook to form a DC loop, the current monitor 12 detects 
the DC current supplied from the power supply unit 1 1 , 
and informs the CPU 50 of it. Upon detecting off-hook of 
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the terminal 10a. the CPU 50 controls the terminal 10a 
to output a dial tone. When the terminal 10a outputs a 
selection signal after it confirms the dial tone, the PB 
receiver 23 decodes the selection signal and supplies it 
to the CPU 50. The CPU 50 specifies the terminating 5 
apparatus on the basis of the number of the selection 
signal, generates a communication request packet, and 
transmits the communication request packet to the LAN 
40 via the communication memory 31, DMACJ3 43, 
SIO_B 42, LAN interface 41, and LAN hub 44 in the 10 
same procedure as that for transmitting a response 
packet to the originating apparatus, thus supplying the 
request packet to the terminating apparatus. Upon 
receiving a response packet from the terminating appa- 
ratus, the CPU 50 enables the CODEC 22 to form a 15 
communication channel between the terminal 10a and 
terminating apparatus. 

[0197] In the first modification, the LAN hub 44 can 
serve a PC 45 (personal computer) having the LAN 
interface 41 , and the PC 45 can be served by the LAN 20 
40. 

[01 98] FIG. 42 is a block diagram showing the second 
modification of the hub apparatus shown in FIG. 40. 
[0199] The hub apparatus according to the second 
modification is constructed by a power supply unit 1 1 ( 25 
current monitor 12, ringer output unit 13, hybrid unit 21, 
CODEC 22, PB receiver 23, tone generator 24, commu- 
nication memory 31, FIFO_A 34, SIO_A 33, LAN inter- 
face 41 , SIO_B 42, FIFO_B 45, and CPU 50. 
[0200] The same reference numerals in FIG. 42 30 
denote the same parts as those in FIG. 40, and a 
detailed description thereof will be omitted. 
[0201] The second modification is characterized in 
that the FIFO_A 34 and FIFO_B 45 are provided 
respectively in place of the DMAC_A 32 and DMAC_B 35 
43, and the communication memory 31 and CPU 50 
replace each other. Note that the FIFO_A 34 and 
FIFO_B 45 as new building elements have the same 
function as that of the DMAC_A 32 and DMAC_B 43. 
That is, the FIFO_A 34 transfers encoded data between 40 
the CPU and SIO_A 33. and the FIFO_B 45 transfers 
packetized data between the communication memory 
31 and SIO_B42. 

[0202] The operation of the hub apparatus with the 
aforementioned arrangement will be explained below. 45 
[0203] Formation of a voice channel upon receiving a 
voice communication request from the LAN 40 will be 
explained first. 

[0204] Upon receiving a communication request 
packet of an originating apparatus from the LAN 40. the so 
LAN interface 41 transmits the packet to the SIO_B 42 
as serial data. The SIO_B 42 converts the received 
serial data into parallel data. The parallel data con- 
verted by the SIO_B 42 is sequentially stored in the 
FIFO_B 45. The CPU 50 sequentially reads out the par- ss 
allel data stored in the FIFO_B 45, and stores the read- 
out data in the communication memory 31 . 
[0205] The CPU 50 analyzes the packet data stored in 



the communication memory 31 . If the CPU 50 deter- 
mines as a result of analysis that the received packet is 
a communication request to the terminal 10a, it checks 
the status of the terminal 10a. If the terminal 10a is idle, 
the CPU 50 controls the ringer output unit 1 3 to output a 
ringer signal to the terminal 10a so as to receive the 
call. 

[0206] If the user of the terminal 1 0a answers the call 
and a DC loop is formed, the current monitor 1 2 detects 
the DC current supplied from the power supply unit 11, 
and informs the CPU 50 of it. Upon detecting the 
response, the CPU 50 informs the originating apparatus 
of that message using a response packet, and enables 
the CODEC 22 to form a communication channel 
between the originating apparatus and terminal 10a. 
[0207] Note that the response packet is transmitted to 
the originating apparatus as follows. The response 
packet generated by the CPU 50 is stored in the 
FIFO_B 45. The SIO_B 42 reads out this response 
packet from the FIFO_B 45 as parallel data, and con- 
verts the parallel data into serial data. Then, the SIO_B 
42 transmits the serial data to the LAN interface 41 . The 
LAN interface 41 packetizes the serial data in accord- 
ance with the protocol of the LAN 40, and transmits the 
packet to the originating apparatus. 
[0208] A communication method (by means of, e.g., 
voice) when the voice channel has been formed in this 
way is as follows. 

[0209] When an audio packet obtained by packetizing 
encoded audio data arrives from the originating appara- 
tus via the LAN interface 41 , SIO_B 42, and FIFO_B 45 
after a voice channel is formed, the CPU 50 temporarily 
stores audio data (parallel data) in the communication 
memory 31 to separate the data, and then stores audio 
data alone in the FIFO_A 34. The parallel audio data 
stored in the FIFO_A 34 is sequentially read out by the 
SIO_A 33. The SIO_A 33 converts the parallel audio 
data into serial audio data, and outputs the serial audio 
data to the CODEC 22. The audio data is decoded by 
the CODEC 22, is converted from four-wire data into 
two-wire data by the hybrid unit 21 , and is then output 
as an analog audio signal to the terminal 10a. 
[021 0] An analog audio signal output from the terminal 
10a is converted from two-wire data into four-wire data 
by the hybrid unit 21, and is then output from the 
CODEC 22 as encoded serial data to the SIO_A 33. 
The SIO_A 33 converts the serial audio data into paral- 
lel audio data, and sequentially stores the converted 
data in the FIFO_A 34. The audio data from the terminal 
10a stored in the FIFO_A 34 is transferred to the com- 
munication memory 31 by the CPU 50, is packetized by 
the CPU 50, and is then stored in the FIFO_B 45. The 
audio packet stored in the FIFO_B 45 is read out as par- 
allel data by the SIO_B 42, and is converted into serial 
data. The serial data is transmitted to the LAN interface 
41. The LAN interface 41 packetizes the data in accord- 
ance with the protocol of the LAN 40, and transmits the 
packet to the originating apparatus. 
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[021 1 ] A method of forming a communication channel 
upon receiving a call originating request from the termi- 
nal 10a is as follows. 

[0212] When the user of the terminal 10a goes off- 
hook to form a DC loop, the current monitor 12 detects 5 
the DC current supplied from the power supply unit 1 1 , 
and informs the CPU 50 of it. Upon detecting off-hook of 
the terminal 10a, the CPU 50 controls the terminal 10a 
to output a dial tone. When the terminal 10a outputs a 
selection signal after it confirms the dial tone, the PB 10 
receiver 23 decodes the selection signal and supplies it 
to the CPU 50. The CPU 50 specifies the terminating 
apparatus on the basis of the number of the selection 
signal, generates a communication request packet, and 
transmits the communication request packet to the LAN 75 
40 via the FIFO_B 45, SIO_B 42, and LAN interface 41 , 
in the same procedure as that for transmitting the 
response packet to the originating apparatus, thus sup- 
plying the request packet to the terminating apparatus. 
Upon receiving a response packet from the terminating 20 
apparatus, the CPU 50 enables the CODEC 22 to form 
a communication channel between the terminal 1 0a and 
terminating apparatus. 

[0213] An example of the ISDN router apparatus will 
be explained in detail below. 25 
[0214] FIG. 43 is a block diagram showing an embod- 
iment of an ISDN router apparatus according to the 
present invention. The ISDN router apparatus according 
to one embodiment of the present invention is con- 
structed by an ISDN interface 14, CODEC 22, PB 30 
receiver 23, communication memory 31, DMAC_A 32, 
SIO_A 33, LAN interface 41, SIO_B 42, DMAC_B 43, 
and CPU 50. 

[0215] The same reference numerals in FIG. 43 
denote the same parts as those in FIG. 40, and a 35 
detailed description thereof will be omitted. 
[021 6] The ISDN router apparatus is different from the 
hub apparatus shown in FIG. 40 in that it does not 
require any functions (for example, the power supply 
unit 11, current monitor 12, and the like in FIG. 40) 40 
inherent to the terminal 1 0a shown in FIG. 40, and com- 
prises the ISDN interface 14 in place of such functions. 
The ISDN interface 14 communicates with an ISDN net- 
work 10b and this apparatus. 

[0217] The operation of the ISDN router apparatus 45 
with the aforementioned arrangement will be explained 
below. 

[0218] Formation of a communication channel upon 
receiving a call terminating request from a LAN 40 will 
be explained below. 50 
[0219] Upon receiving a communication request 
packet of an originating apparatus from the LAN 40, the 
LAN interface 41 transmits the packet to the SIO__B 42 
as serial data. The SIO_B 42 converts the received 
serial data into parallel data. The parallel data con- 55 
verted by the SIO_B 42 is transferred to the communi- 
cation memory 31 by the DMAC_B 43. 
[0220] Upon completion of transfer to the communica- 



tion memory 31, the CPU 50 analyzes the packet data 
stored in the communication memory 31. If the CPU 50 
determines as a result of analysis that the packet is a 
communication request to the ISDN network 10b, it 
checks the status of the network. If the network is idle, 
the CPU 50 starts communication processing via the 
ISDN interface 14. 

[0221 ] Upon detecting a response from the ISDN net- 
work 10b, the CPU 50 transmits a response packet to 
the originating apparatus to form a communication 
channel between the originating apparatus and ISDN 
network 10b. 

[0222] Note that the response packet is transmitted to 
the originating apparatus as follows. The response 
packet generated by the CPU 50 is stored in the com- 
munication memory 31 . The DMAC_B 43 reads out this 
response packet from the communication memory 31 
as parallel data, and transfers the parallel data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data, and transmits the serial data to the LAN 
interface 41 . The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40, and 
transmits the packet to the originating apparatus. 
[0223] A communication method after the voice chan- 
nel is formed in this way is as follows. 
[0224] When an audio packet obtained by packetizing 
encoded audio data arrives at the communication mem- 
ory 31 from the originating apparatus via the LAN inter- 
face 41, SIO_B 42, and DMAC_B 43 after a voice 
channel is formed, the CPU 50 stores audio data (paral- 
lel data) alone in another area of the communication 
memory 31. The DMAC_A 32 reads out the parallel 
audio data from the communication memory 31, and 
transfers the readout data to the SIO_A 33. The SIO_A 
33 converts the parallel audio data into serial audio data 
and outputs the serial audio data to the ISDN interface 
14. The ISDN interface 14 sends the audio data to the 
ISDN network 10b via a Bch. 
[0225] Audio data on the Bch received from the ISDN 
network 10b is output from the ISDN interface 14 to the 
SIO_A 33 and CODEC 22. The SIO_A 33 converts 
serial audio data into parallel audio data, which is trans- 
ferred to the communication memory 31 by the 
DMAC_A 32. The audio data from the ISDN network 
10b stored in the communication memory 31 is pack- 
etized by the CPU 50, and is stored in another area of 
the communication memory 31 . The DMAC_B 43 reads 
out the audio packet from the communication memory 
31 as parallel data, and transfers the parallel data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data, and transmits the serial data to the LAN 
interface 41 . The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40. and 
transmits the packet to the originating apparatus. 
[0226] The CODEC 22 decodes the audio data and 
transmits the decoded audio data to the PB receiver 23. 
Upon receiving a PB signal in the audio data, the PB 
receiver 23 decodes the PB signal, and supplies it to the 
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CPU 50. 

[0227] A method of forming a communication channel 
upon receiving a call from the ISDN network 10b is as 
follows. 

[0228] Upon detecting a communication request from 5 
the ISDN network 10b, the CPU 50 specifies the termi- 
nating apparatus from the terminating number. Then, 
the CPU 50 generates a communication request packet, 
and transmits the packet to the LAN 40 via the commu- 
nication memory 31, DMAC_B 43, SIO_B 42, and LAN 10 
interface 41 in the same procedure as that for transmit- 
ting the response packet to the originating apparatus, 
thus supplying the packet to the terminating apparatus. 
Upon receiving a response packet from the terminating 
apparatus, the CPU 50 performs communication is 
processing via the ISDN interface 14 to form a commu- 
nication channel, and enables the CODEC 22 to receive 
a PB signal on the Bch from the ISDN network 10b. 
[0229] An example of a public network router appara- 
tus will be described in detail below. 20 
[0230] FIG. 44 is a block diagram showing an embod- 
iment of a public network router apparatus according to 
the present invention. The public network router appara- 
tus according to one embodiment of the present inven- 
tion is constructed by a ringer detector 15, polarity 25 
monitor 16, DC loop generator 17, hybrid unit 21, 
CODEC 22, PB receiver 23, tone detector 25, PB signal 
generator 26, communication memory 31, DMAC_A 32, 
SIO_A 33. LAN interface 41, SIO_B 42, DMAC_B 43, 
and CPU 50. 30 
[0231] The same reference numerals in FIG. 44 
denote the same parts as those in FIG. 40, and a 
detailed description thereof will be omitted. 
[0232] The public network router is different from the 
hub apparatus shown in FIG. 40 in that the DC loop 35 
generator 17 replaces the power supply unit 11, the 
polarity monitor 16 replaces the current monitor 12, the 
ringer detector 15 replaces the ringer output unit 13, 
and the tone detector 25 and PB generator 26 replace 
the tone generator 24, since a public network 10c is 40 
connected in place of the terminal 10a shown in FIG. 
40. 

[0233] Referring to FIG. 44, the ringer detector 15 
detects a ringer signal from the public network 10c. The 
polarity monitor 16 monitors the polarity of the network. 45 
The DC loop generator 1 7 opens/closes the DC circuit. 
The tone detector 25 detects a call progress tone. The 
PB signal generator 26 outputs a PB signal. Since other 
constructing elements are the same as those in FIG. 40, 
a description thereof will be omitted. so 
[0234] The operation of the public network router 
apparatus with the above-mentioned arrangement will 
be explained below. 

[0235] Formation of a voice channel upon reception of 
a voice communication request from the LAN 40 will be 55 
explained first. 

[0236] Upon receiving a communication request 
packet of an originating apparatus from the LAN 40, the 
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LAN interface 41 transmits the packet to the SIO_B 42 
as serial data. The SIO_B 42 converts the received 
serial data into parallel data. The parallel data con- 
verted by the SIO_B 42 is transferred to the communi- 
cation memory 31 by the DMACJ5 43. 
[0237] Upon completion of transfer to the communica- 
tion memory 31, the CPU 50 analyzes the packet data 
stored in the communication memory 31. If the CPU 50 
determines as a result of analysis that the received 
packet is a communication request to the public network 
10c, it checks the status of the network If the network is 
idle, the DC loop generator 1 7 forms a DC loop to inform 
the public network 10c of the communication request. 
[0238] When the tone detector 25 detects a dial tone 
from the public network 10c and informs the CPU 50 of 
it, the CPU 50 outputs a selection signal from the PB 
generator 26 onto the public network 10c. The polarity 
monitor 16 monitors the polarity of the network. When 
the public network 10c responds by inverting the polar- 
ity, the polarity monitor 16 detects it and informs the 
CPU 50 of the response. Upon detecting the response, 
the CPU 50 informs the originating apparatus of that 
message using a response packet and enables the 
CODEC 22 to form a communication channel between 
the originating apparatus and public network 10c. 
[0239] Note that the response packet is transmitted to 
the originating apparatus as follows. The response 
packet generated by the CPU 50 is stored in the com- 
munication memory 31 . The DMAC_B 43 reads out this 
response packet from the communication memory 31 
as parallel data, and transfers the parallel data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data, and transmits the serial data to the LAN 
interface 41 . The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40, and 
transmits the packet to the originating apparatus. 
[0240] A communication method (by means of, e.g.. 
voice) when the voice channel has been formed in this 
way is as follows. 

[0241 ] When an audio packet obtained by packetizing 
encoded audio data arrives at the communication mem- 
ory 31 from the originating apparatus via the LAN inter- 
face 41, SIO_B 42, and DMAC_B 43 after a voice 
channel is formed, the CPU 50 stores audio data (paral- 
lel data) alone in another area of the communication 
memory 31. The DMAC_A 32 reads out the parallel 
audio data from the communication memory 31, and 
transfers that data to the SIO_A 33. The SIO_A 33 con- 
verts the parallel audio data into serial audio data, and 
outputs the serial audio data to the CODEC 22. The 
audio data is decoded by the CODEC 22, is converted 
from four-wire data into two-wire data by the hybrid unit 
21, and is then output as an analog audio signal onto 
the public network 10c. 

[0242] An analog audio signal output from the terminal 
10a is converted from two-wire data into four-wire data 
by the hybrid unit 21 , and is the output from the CODEC 
22 as encoded serial data to the SIO_A 33. The SIO_A 
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33 converts the serial audio data into parallel audio 
data, and the converted parallel data is transferred to 
the communication memory 31 by the DMAC_A 32. The 
audio data from the public network 10c stored in the 
communication memory 31 is packetized by the CPU 5 
50, and is stored in another area of the communication 
memory 31. The DMACJ3 43 reads out the audio 
packet from the communication memory 31 as parallel 
data, and transfers the parallel data to the SIO_B 42. 
The SIO_B 42 converts the parallel data into serial data, 10 
and transmits the serial data to the LAN interface 41 . 
The LAN interface 41 packetizes the serial data in 
accordance with the protocol of the LAN 40, and trans- 
mits the packet to the originating apparatus. 
[0243] A method of forming a communication channel 15 
upon receiving a call originating request from the public 
network 10c is as follows. 

[0244] Upon detecting a ringer signal from the public 
network 10c, the ringer detector 15 informs the CPU 50 
of it. The CPU 50 controls the DC loop generator 1 7 to 20 
form a DC loop and waits for a selection signal. When 
the public network 10c outputs a selection signal, the 
PB receiver 23 decodes and supplies it to the CPU 50. 
The CPU 50 specifies the terminating apparatus on the 
basis of the number of the selection signal, controls the 25 
DC loop generator 17 to open a DC loop, generates a 
communication request packet, and transmits the 
packet to the LAN 40 via the communication memory 
31 , DMAC_B 43, SIO_B 42, and LAN interface 41 in the 
same procedure as that for transmitting the response 30 
packet to the originating apparatus, thus supplying the 
request packet to the terminating apparatus. Upon 
receiving a response packet from the terminating appa- 
ratus, the CPU 50 controls the DC loop generator 17 to 
form a DC loop again, and enables the CODEC 22 to 35 
form a communication channel between the public net- 
work 10c and terminating apparatus. The public net- 
work 10c re-inverts the polarity to become ready to 
communicate. 

[0245] An example of a radio hub apparatus will be 40 
explained in detail below. 

[0246] FIG. 45 is a block diagram showing an embod- 
iment of a radio hub apparatus according to the present 
invention. The radio hub apparatus according to one 
embodiment of the present invention is constructed by a 45 
radio unit 10d, CODEC 22, PB receiver 23, tone gener- 
ator 24, communication memory 31, DMAC_A 32, 
SIO_A 33, LAN interface 41, SIO_B 42, DMAC_B 43, 
and CPU 50. 

[0247] The same reference numerals in FIG. 45 so 
denote the same parts as those in FIG. 40, and a 
detailed description thereof will be omitted. 
[0248] The radio hub apparatus is different from the 
hub apparatus shown in FIG. 40 in that the radio unit 
10d replaces the hybrid unit 21 to the terminal 10a in ss 
FIG. 40, and can communicate with a radio station 60 
via radio. 

[0249] Note that the radio unit 10d transmits/receives 



a radio wave to/from the radio station 60. 

[0250] The operation of the radio hub apparatus with 

the above-mentioned arrangement will be explained 

below. 

[0251 ] Formation of a voice channel upon reception of 
a call terminating request from the LAN 40 will be 
explained first. 

[0252] Upon receiving a communication request 
packet of an originating apparatus from the LAN 40, the 
LAN interface 41 transmits the packet to the SIO_B 42 
as serial data. The SIO_B 42 converts the received 
serial data into parallel data. The parallel data con- 
verted by the SIO_B 42 is transferred to the communi- 
cation memory 31 by the DMAC_B 43. 
[0253] Upon completion of transfer to the communica- 
tion memory 31, the CPU 50 analyzes the packet data 
stored in the communication memory 31 . If the CPU 50 
determines as a result of analysis that the received 
packet is a communication request to the radio station 
60, it checks the status of the radio station 60. If the 
radio station 60 is idle, the CPU 50 starts communica- 
tion processing via the radio unit 10d. 
[0254] Upon detecting a response from the radio sta- 
tion, the CPU 50 informs the originating apparatus of 
that message using a response packet to form a com- 
munication channel between the originating apparatus 
and radio station 60. 

[0255] Note that the response packet is transmitted to 
the originating apparatus as follows. The response 
packet generated by the CPU 50 is stored in the com- 
munication memory 31 . The DMAC_B 43 reads out this 
response packet from the communication memory 31 
as parallel data, and transfers the parallel data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data, and transmits the serial data to the LAN 
interface 41. The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40, and 
transmits the packet to the originating apparatus. 
[0256] A communication method used when the voice 
channel has been formed in this way is as follows. 
[0257] When an audio packet obtained by packetizing 
encoded audio data arrives at the communication mem- 
ory 31 from the originating apparatus via the LAN inter- 
face 41, SIO_B 42, and DMAC_B 43 after a voice 
channel is formed, the CPU 50 stores audio data (paral- 
lel data) alone in another area of the communication 
memory 31. The DMAC_A 32 reads out the parallel 
audio data from the communication memory 31, and 
transfers that data to the SIO_A 33. The SIO_A 33 con- 
verts the parallel audio data into serial audio data, and 
outputs the serial audio data to the radio unit 10d. The 
radio unit 10d outputs the audio data to the radio station 
60 on a radio wave. 

[0258] Audio data on a radio wave received from the 
radio station 60 is output from the radio unit 10d to the 
SIO_A 33 and CODEC 22. The SIO_A 33 converts the 
serial audio data into parallel audio data, which is trans- 
ferred to the communication memory 31 by the 
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DMAC_A 32. The audio data from the radio station 60 
stored in the communication memory 31 is packetized 
by the CPU 60, and is stored in another area of the com- 
munication memory 31. The DMAC_B43 reads out the 
audio packet from the communication memory 31 as 5 
parallel data and transfers the readout data to the 
SIO_B 42. The SIO_B 42 converts the parallel data into 
serial data and transmits the serial data to the LAN 
interface 41 . The LAN interface 41 packetizes the serial 
data in accordance with the protocol of the LAN 40 and 10 
transmits the packet to the originating apparatus. 
[0259] The CODEC 22 decodes the audio data and 
transmits the decoded audio data to the PB receiver 23. 
Upon receiving a PB signal in the audio data, the PB 
receiver 23 decodes the PB signal, and supplies it to the 75 
CPU 50. 

[0260] A method of forming a communication channel 
upon receiving a call originating request from the radio 
station is as follows. 

[0261 ] Upon detecting a communication request from 20 
the radio station 60, the CPU 50 specifies the terminat- 
ing apparatus from the terminating number. Subse- 
quently, the CPU 50 generates a communication 
request packet, and transmits the packet to the LAN 40 
via the communication memory 31. DMAC_B 43, 25 
SIO_B 42, and LAN interface 41 in the same procedure 
as that for transmitting the response packet to the origi- 
nating apparatus, thus supplying the request packet to 
the terminating apparatus. In addition, the CPU 50 con- 
trols the tone generator 24 to output a call progress tone 30 
to the radio station 60. Upon receiving a response 
packet from the terminating apparatus, the CPU 50 exe- 
cutes communication processing via the radio unit 10d 
to form a communication channel, and enables the 
CODEC 22 to receive a PB signal from the radio station 35 
60. 

[0262] As described above, according to the present 
invention, the data conversion processes of the respec- 
tive terminal apparatuses are distributed to communica- 
tion interlace apparatuses corresponding to the terminal 40 
apparatuses as in the above-mentioned examples, and 
each communication interface apparatus need only 
have a data conversion function between, e.g., one type 
of communication protocol on the terminal apparatus 
side and only one type of communication protocol on 45 
the first communication network (the LAN in this embod- 
iment) side, and need not have all data conversion func- 
tions corresponding to a plurality of types of 
communication protocols versus a plurality of types of 
communication protocols. so 
[0263] Hence, according to the present invention, a 
plurality of kinds of communications can be imple- 
mented by a common communication infrastructure 
(e.g., the LAN) without requiring any large-scale equip- 
ment such as a PBX, gateway, and the like. 55 
[0264] As described in detail above, in a multimedia 
information communication system according to one 
embodiment of the present invention, a radio base sta- 



tion, analog telephone hub apparatus, business tele- 
phone hub apparatus, and hub apparatus for a personal 
computer are connected as communication interface 
apparatuses for extension terminals to the LAN, and 
respectively serve extension terminals. Furthermore, an 
ISDN router apparatus and PSTN router apparatus are 
connected as communication interface apparatuses for 
outside lines to the LAN, and these router apparatuses 
connect the LAN to an ISDN and PSTN. Each commu- 
nication interface for the extension performs protocol 
conversion and data conversion between each exten- 
sion terminal and LAN, and each communication inter- 
face apparatus for the outside line performs protocol 
conversion and data conversion between the LAN and 
public network. 

[0265] Therefore, according to the above-mentioned 
embodiment, both an audio signal transmitted from an 
analog telephone and data transmitted from a data ter- 
minal such as a personal computer or the like are con- 
verted into a single data format corresponding to the 
communication protocol of the LAN by the correspond- 
ing hub apparatuses, and the converted data are then 
output onto the LAN. Data transferred on the LAN is 
converted into a data format corresponding to the com- 
munication protocol of a given extension terminal by a 
terminating hub apparatus, and is then sent to the 
extension terminal. For this reason, a plurality of kinds 
of communications can be implemented using a single 
infrastructure, i.e., a core (first) communication network 
(e.g., the LAN). 

[0266] In addition, data conversion processes that 
pertain to the individual extension terminals are distrib- 
uted to the corresponding hub apparatuses, and each 
hub apparatus need only have a data conversion func- 
tion between only one type of communication protocol 
corresponding to its extension terminal, and only one 
type of communication protocol for the LAN on the LAN 
1 side but need not have data conversion functions of all 
the combinations corresponding to a plurality of types of 
communication protocols versus a plurality of types of 
communication protocols. Hence, no large-scale com- 
munication equipment for integrated processing such as 
double PBXs, gateway, and the like is required, and a 
system can be realized by preparing a plurality of hub 
apparatuses having simple functions, thus attaining a 
simple system arrangement and a great cost reduction. 
[0267] Upon connecting a new extension terminal or 
changing connections, after an arbitrary extension ter- 
minal is connected to the LAN 1 via a hub apparatus, a 
simple setup process need only be done without requir- 
ing any complicated setups. Consequently, a system 
which has high expandability and allows easy mainte- 
nance • management can be provided. 
[0268] The second embodiment of a multimedia infor- 
mation communication system according to the present 
invention will be explained below. FIG. 46 is a schematic 
diagram showing the arrangement of a CTI (Computer 
Telephony Integration) system according to the second 
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embodiment. The aforementioned embodiment has 
exemplified the LAN using Ethernet as means for con- 
necting the respective communication interface appara- 
tuses. However, this embodiment will exemplify a case 
wherein the respective apparatuses are connected 5 
using an IEEE 1394 interface, which is a kind of serial 
interface, and is beginning to be used as a home bus or 
the like in recent years. However, in the second embod- 
iment as well, the respective apparatuses may be con- 
nected using a LAN (may use either Ethernet or other w 
networks), and another interface such as a USB (Uni- 
versal Serial Bus) or the like may be used in place of 
IEEE1394. 

[0269] Note that as a communication protocol for 
packets on a network in this embodiment, an RTP (Real 75 
Time Transparent Protocol) that can transfer audio and 
video data in real time is used to cope with an audio 
meeting, video meeting, and the like. 
[0270] A communication terminal apparatus 104 is 
connected to a network 102 via an interface apparatus 20 
106. Note that the IEEE1394 interface connects two 
apparatuses in daisy-chain to form a network. The com- 
munication terminal apparatus includes a standard tele- 
phone, multi-functional digital telephone, video 
telephone, facsimile apparatus, master unit of a PHS 25 
system, terminal apparatus of a video meeting system, 
and the like. 

[0271 ] A communication network 1 08 is connected to 
the network 102 via an interface apparatus 110. The 
communication network includes a public network 30 
(PSTN), ISDN network, frame relay network, and the 
like. The interface apparatuses 110 and 106 have basi- 
cally the same arrangement, which is shown in detail in 
FIG. 47. 

[0272] A personal computer 112 having a telephone 35 
function is connected to the network 1 02 as a communi- 
cation terminal apparatus. The personal computer has a 
microphone 132, loudspeaker 134, and television cam- 
era 135 in addition to a CPU 120, ROM 122, RAM 124, 
keyboard 126, display 128, and network interface 130 40 
as in a normal one. The CPU 1 20 converts an audio sig- 
nal and video signal from the network interface 130 into 
those for the loudspeaker 134 and display 126, and out- 
puts the converted signals. Also, the CPU 120 converts 
signals from the microphone 132 and camera 135 into 45 
those for the network interface 130, and outputs the 
converted signals. 

[0273] CTI servers 114 and 1 16 for controlling com- 
munications between communication terminal appara- 
tuses are connected to the network 102. Note that one so 
of the two servers is a backup server, and the two serv- 
ers need not operate at the same time. For this reason, 
in order to double the control function, two physically dif- 
ferent servers need not always be provided, and a sin- 
gle server may functionally double the control. 55 
Furthermore, the control function may be distributed to 
the respective interface apparatuses without being con- 
centrated on a single server. Even when the CTI server 



is provided, each interface apparatus may have a sim- 
ple communication control function. The CTI servers 
114 and 116 have the same arrangement, i.e., have a 
CPU 138, ROM 140, RAM 136, network interface 142, 
and external storage interface 144. The external stor- 
age interface 144 serves a floppy disk FD, hard disk HD, 
and the like. 

[0274] FIG. 47 is a block diagram showing the 
arrangement of the interface apparatus 110 connected 
to a communication network, especially, the ISDN net- 
work. The interface apparatus 110 converts between 
the communication protocol of the communication net- 
work 108 and that of the network 102. The ISDN net- 
work is connected to a protocol terminating equipment 
202. The terminating equipment 202 separates signals 
coming from the ISDN network into digital and analog 
signals, and respectively supplies these signals to a dig- 
ital signal processor 208 and analog signal processor 
210. The digital signal processor 208 and analog signal 
processor 210 serve as selection switches for respec- 
tively analyzing the digital and analog signals from the 
protocol terminating equipment 202 and supplying the 
analyzed signals to predetermined processing circuits 
at their output side. 

[0275] A G4 FAX processor 214, H.320 processor 
218, PPP (point-to-point protocol) processor 220, and 
the like are connected to the digital signal processor 
208. The output from the G4 FAX processor 214 is sup- 
plied to an internet FAX processor via a G4 FAX/internet 
FAX protocol converter 222. The output from the H.320 
processor 218 is supplied to an H323 processor 232 via 
an H.320/H.323 protocol converter 230. The output 
from the PPP processor 220 is supplied to an IP proces- 
sor 236 via a PPP/IP (internet protocol) converter 234. 
[0276] A modem 212 and audio processor 242 are 
connected to the analog signal processor 210. The PPP 
processor 220, an H.324 processor 238, a G3 FAX 
processor 240, and the like are connected to the 
modem 212. The output from the H.324 processor 238 
is supplied to an H.323 processor 246 via an 
H.324/H.323 protocol converter 244. The output from 
the G3 FAX processor 240 is supplied to an internet 
FAX processor 250 via a G3 FAX/internet FAX protocol 
converter 248. The output from the audio processor 242 
is supplied to an H.323 processor 254 via an 
audio/H.323 protocol converter 254. 
[0277] The outputs from the internet FAX protocol unit 
224, H.323 processor 232, IP processor 236, H.323 
processor 246, internet FAX processor 250, and H.323 
processor 254 are connected to the network 102 via a 
protocol terminating equipment 256. 
[0278] That is, the interface apparatus 1 1 0 has a func- 
tion of terminating protocols such as G3 FAX, H.324, 
and PPP connection by means of audio and analog 
modem data, and PPP connection, H.320 TV meeting, 
G4 FAX, and the like by means of digital communica- 
tions, as the communication procedures on the ISDN 
network, a function of terminating H.323, internet FAX 
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protocol, IP connection, and the like as the correspond- 
ing protocols on the network, and a protocol conversion 
function of converting these protocols to each other. 
The ISDN 108 and network 102 are connected to each 
other by switching switches in the terminating equip- 5 
ments 202 and 256 in correspondence with a communi- 
cation protocol at the beginning of or during a 
communication to select a required protocol conversion 
section. A CPU 258 controls the terminating equip- 
ments 202 and 256 to select a connection protocol. As 10 
described above, the CPU 258 may have a portion of 
the communication connection control function of the 
CTI servers 114 and 116. Note that the protocol con- 
verters may be implemented by software by the CPU 
258 instead of hardware. 15 
[0279] Note that the interface apparatus 1 1 0 need not 
always include all the components of the arrangement 
shown in FIG. 47, and need only have converters corre- 
sponding to the protocols of the communication network 
1 08. Similarly, the interface apparatus 1 06 connected to 20 
the communication terminal apparatus 104 need not 
always include all the components of the arrangement 
shown in FIG. 47, and need only have converters corre- 
sponding to the protocols of the communication termi- 
nal apparatus 104. 25 
[0280] FIG. 48 is a chart for explaining the basic con- 
nection procedure in the embodiment shown in FIG. 46. 
[0281] When one (originating apparatus 262) of the 
communication terminal apparatus 104, personal com- 
puter 112, and a communication terminal apparatus 30 
connected to the communication network 108 begins to 
communicate with another apparatus (terminating 
apparatus), it supplies a caller number and login infor- 
mation as originating side information, a terminating 
side number, name, and service as terminating side 35 
information, and a communication condition such as 
audio, video, data, or the like to one of communication 
connection controllers 264 (step S1). The communica- 
tion connection controller 264 may be any of the CPU 
138 in the CTI server 114 or 116, the CPU 258 in each 40 
interface apparatus, and the CPU 120 in the personal 
computer 112. 

[0282] The communication connection controller 264 
extracts detailed information that pertains to the caller 
(the language, address, age, past communication 45 
record, operator record, transaction log, and the like of 
the caller) by referring to an originating side database 
266 (step S2). The database 266 is stored in the hard 
disk HD of the CTI server 114. 

[0283] The communication connection controller 264 so 
informs, based on this information, apparatuses 270 
and 272 that belong to the same group as the caller (a 
group used when a PBX classifies terminals into groups 
to manage them) that the originating apparatus 262 has 
started a communication (step S3). ss 
[0284] Subsequently, data such as a communication 
start time, network condition, and the like, which are not 
directly associated with originating and terminating side 



data are extracted by referring to a network database 
268 (step S4). 

[0285] When the communication connection controller 
264 on the caller side cannot refer to the database of 
terminating side information requested from the caller 
side, information required for connection acquired from 
the databases 266 and 268 is transferred to a communi- 
cation connection controller 276 having route informa- 
tion of the terminating terminal so as to access a 
communication connection controller 276 that can refer 
to the terminating side information (step S5-1). A com- 
munication connection controller 274 selects a commu- 
nication connection controller 276 that can refer to 
information of the terminating side terminal, and trans- 
fers information received from the communication con- 
nection controller 264 and information required upon 
reference by the communication connection controller 
274 to the communication connection controller 276 
(step S5-2). 

[0286] The communication connection controller 276 
extracts information that pertains to the callee (the lan- 
guage, address, age, past communication record, oper- 
ator record, transaction log, and the like of the callee) by 
referring to a terminating side database 278 on the 
basis of the received terminating side information (step 
S6). Similarly, the controller 276 extracts data such as a 
communication start time, network condition, and the 
like, which are not directly associated with the originat- 
ing and terminating side data by referring to the network 
database 268 (step S7). 

[0287] The communication connection controller 276 
determines one or a plurality of terminating side termi- 
nals that are actually to receive the call, with reference 
to register information and operating information of 
operators of the terminal apparatuses 262, 270, and 
272, which are associated with the groups on the caller 
side, and informs terminating side apparatuses 280, 
282, and 284 of the presence of an incoming call (step 
S8). The terminating side terminal informs the originat- 
ing side terminal 262 of the beginning of ringing via the 
communication connection controllers 276, 274, and 
264 (steps S9-1, S9-2, S9-3, and S9-4). 
[0288] After that, a communication between the origi- 
nating side apparatus 262 and terminating side appara- 
tus 280 is realized (step S10). As described above, a 
series of these communication connection procedures 
may be implemented by the CPU 138 alone on the sin- 
gle CTI server 114, but may be easily modified so that 
these procedures are respectively contained in individ- 
ual communication terminal apparatuses. 
[0289] The basic communication connection proce- 
dures between two parties have been described. 
According to this embodiment, audio data is also proc- 
essed (transferred on the network) as a packet, and 
data and audio processes can be unified. Since no line 
exchange is required unlike in a conventional telephone 
exchange, communication controllers can be distrib- 
uted, thus allowing easily maintenance. In addition, a 
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terminal can be set by the user since it need only be 
connected to the network 102 via the interface appara- 
tus 106. Furthermore, a new terminal can be similarly 
connected, thus assuring high expandability. 
[0290] Since a computer and telephone can be com- s 
pletely integrated, voice/e-mail unification (unified mes- 
sage), a telephone directory originating function 
(directory service), a voice mail function, a FAX mail 
function, a voice recognition function, and an e-mail 
text-to-speech function can be implemented. Further- 10 
more, various kinds of services provided by the conven- 
tional ISDN are also available: for example, a call center 
function, a caller ID informing function, and an auto- 
matic voice answering function. 

[0291 ] Some examples will be explained below. is 
[0292] FIG. 49 shows a method of implementing a 
voice mail when the user at the terminating side termi- 
nal does not answer. In this case, the CTI server 1 14 
includes a voice mail device 308, an audio storage unit 
310, and a speech/text converter 312, and an independ- 20 
ent mail server 314 is added. 
[0293] A case will be examined below wherein a call 
originated from a telephone connected to the ISDN net- 
work is received by an originating side interface appara- 
tus 302 (step S20), and is then received by a 25 
terminating side apparatus 304 (step S22). 
[0294] If the terminating side apparatus 304 does not 
answer the call for a predetermined period of time or all 
terminating terminals are busy and cannot answer, a 
communication connection controller 306 re-connects 30 
by changing the terminating apparatus to the voice mail 
device 308 in the CTI server 114 in accordance with 
information prestored in a terminating side information 
database (step S24). The voice mail device 308 auto- 
matically answers and sends back a voice message 35 
"We are not here right now. Please leave your mes- 
sage.", and if the user at the telephone connected to the 
ISDN network leaves a message in the same manner 
as a voice mail (step S26), the voice mail device 308 
saves that audio data in the audio storage unit 310 as 40 
an audio file (step S28). 

[0295] Next, the audio file in the audio storage unit 
310 is read by the voice mail device 308 (step S30), and 
is converted into an attached file of an e-mail by the 
speech/text converter 312 (step S32). Then, the e-mail 45 
is sent to the mail server 314 as the one addressed to 
the terminating side apparatus 304 that could not 
answer (step S34). 

[0296] In this manner, an e-mail by means of text and 
a voice mail by means of voice can be easily unified so 
using the e-mail mechanism on the network. 
[0297] FIG. 50 shows a method of implementing an e- 
mail text-to-speech function. In this case, the CTI server 
114 comprises a mail text-to-speech application 408, 
and text/speech converter 410, and an independent ss 
mail server 412 is added. 

[0298] A case will be examined below wherein a call 
originated from a telephone connected to the ISDN net- 



work is received by an originating side interface appara- 
tus 402 (step S40), and is then received by a 
terminating side apparatus 404 (step S42). 
[0299] The terminating side apparatus 404 is directly 
terminated by the e-mail text-to-speech application 408 
in the CTI server 114. In such case, if a person calls 
using a telephone, the caller ID of which indicates his or 
her home, or the like, and must be the person himself or 
herself, per authentication is done by, e.g., simply collat- 
ing a password (ID). If a person calls using a public tel- 
ephone, after an ID is input, personal authentication 
data is accessed on the basis of caller information 
obtained from a communication connection controller 
406 upon connection to require input of an arbitrary 
combination of information that can be used for per- 
sonal authentication, so as to check the caller's authen- 
ticity. In this manner, the security level can be changed 
in units of originating side terminals and access means. 
[0300] After the ID has been confirmed, the mail 
server 412 is accessed using this ID to acquire an e- 
mail (step S46). This text information is converted into 
an audio file using the text/speech converter 410 (step 
S48), and the converted file can be read back as 
speech to the caller (steps S50 and S52). 
[0301] In this way. a text-to-speech system can be 
easily built. Note that the user can give priority depend- 
ing on the mail sender, title, contents, and the like. Also, 
flexible setups (e.g. ( the mail contents are read back 
after its title is confirmed) can be made by this mail text- 
to-speech application. 

[0302] A case will be explained wherein an electronic 
meeting is held. Since a plurality of persons join the 
electronic meeting, voices of a plurality of attendants 
must be synthesized. This synthesis is done by the CTI 
server 114. For example, when three persons A, B, and 
C are in meeting, B's and C's audio packets are synthe- 
sized and supplied to A; A's and C's audio packets are 
synthesized and supplied to B; and A's and B's audio 
packets are synthesized and supplied to C. Note that if 
the number of attendants of a meeting is n, nC2 x 2 
voice synthesis functions need only be prepared. 
[0303] Note that the communication connection con- 
troller may change the terminating side interface appa- 
ratus or the communication connection controller itself 
in correspondence with a request from the originating 
side interface apparatus or terminating side interface 
apparatus, or changes in state of the network. When 
audio data of a voice communication is transferred to 
another apparatus, the communication connection con- 
troller may change the transfer destination (communica- 
tion connection mode) in correspondence with a 
request from the originating side interface apparatus or 
terminating side interface apparatus, or changes in 
state of the network. Furthermore, the communication 
connection controller may have a call center function of 
calling originating and terminating side interface appa- 
ratuses in turn to connect them to each other and to 
make them communicate with each other (so-called 
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third party call). 

[0304] As described above, according to the present 
invention, when an audio communication terminal rep- 
resented by a telephone is connected to a computer 
network via an interface apparatus that converts 
between the communication protocol of the network and 
the communication protocol unique to the terminal, a 
multimedia information communication system which 
allows the audio communication terminal to serve as 
one terminal of the computer network, and can obviate 
the need for a time switch for line exchange by exchang- 
ing audio data as packets on the network, can be real- 
ized. 

Industrial Applicability 

[0305] To restate, according to the present invention, 
both an audio signal transmitted from, e.g., an audio 
communication terminal and data transmitted from a 
data terminal such as a personal computer or the like 
are converted into an identical data format correspond- 
ing to the communication protocol of a first communica- 
tion network by a communication interface apparatus, 
and the converted data are then sent onto the first com- 
munication network. The data transferred on the first 
communication network is converted into a data format 
corresponding to the communication protocol of a voice 
communication terminal or data terminal by a terminat- 
ing communication interface apparatus, and is then sent 
to a terminal apparatus. For this reason, a plurality of 
kinds of communications can be implemented using a 
single infrastructure, i.e., the first communication net- 
work. 

[0306] In addition, the data conversion processes of 
the respective terminal apparatuses are distributed to 
communication interface apparatuses corresponding to 
the terminal apparatuses, and each communication 
interface apparatus need only have a data conversion 
function between, e.g., one type of communication pro- 
tocol on the terminal apparatus side and only one type 
of communication protocol on the first communication 
network side, and need not have all data conversion 
functions corresponding to a plurality of types of com- 
munication protocols versus a plurality of types of com- 
munication protocols. For this reason, no large-scale 
communication equipment for integrated processing 
such as double PBXs, gateway, and the like is required, 
and a system can be implemented by preparing a plu- 
rality of communication interface apparatuses having 
simple functions, thus attaining a simple system 
arrangement and a great cost reduction. 
[0307] Upon connecting a new terminal apparatus or 
changing connections, after an arbitrary terminal appa- 
ratus is connected to the first communication network 
via a communication interface apparatus, a simple 
setup process need only be done without requiring any 
complicated setups. Hence, a system which has high 
expandability and allows easy maintenance * manage- 



ment can be provided. 

[0308] Therefore, according to the present invention, 
a low-cost, high-reliability multimedia information com- 
munication system which can realize a plurality of kinds 
5 of communications by a common communication infra- 
structure without equipping any large-scale equipment 
such as a PBX, gateway, and the like, and can make the 
system arrangement simple and maintenance • man- 
agement easy can be provided. 

10 

Claims 

1. A multimedia information communication system 
comprising: 

15 

first and second communication terminal appa- 
ratuses for exchanging information data using 
a common first communication protocol or first 
and second communication protocols which 

20 are different from each other; 

a first communication network for transmitting 
information data in accordance with a third 
communication protocol different from the first 
and second communication protocols; and 

25 first and second communication interface 

apparatuses for respectively connecting said 
first and second communication terminal appa- 
ratuses to said first communication network, 
wherein said first communication interface 

30 apparatus comprises first conversion means 

for converting information data in accordance 
with the first and third communication protocols 
between said first communication terminal 
apparatus and said first communication net- 

35 work, and 

said second communication interface appara- 
tus comprises second conversion means for 
converting information data in accordance with 
the second and third communication protocols 

40 between said second communication terminal 

apparatus and said first communication net- 
work. 

2. A multimedia information communication system 
45 according to claim 1 , wherein each of said first and 

second communication interface apparatuses com- 
prises communication interface means for commu- 
nicating with said first communication network, 
codec means for decoding information obtained 

so from said first communication network by said com- 
munication interface means or encoding informa- 
tion to be output to said first communication 
network, a PB receiver for decoding a PB signal 
from said first and second communication terminal 

55 apparatuses, and tone generation means for gener- 
ating a call progress tone for said first and second 
communication terminal apparatuses. 
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3. A multimedia information communication system 
according to claim 2, wherein each of said first and 
second communication interface apparatuses fur- 
ther comprises means for connecting a plurality of 
communication interface means equivalent to said 5 
communication interface means to said first com- 
munication network. 

4. A multimedia information communication system 
according to claim 1 , wherein each of said first and 10 
second communication interface apparatuses com- 
prises communication interface means for commu- 
nicating with said first communication network, 
codec means for decoding information obtained 
from said first communication network by said com- 15 
munication interface means or encoding informa- 
tion to be output to said first communication 
network, a PB receiver for decoding a PB signal 
from said first and second communication terminal 
apparatuses, and radio means for making an infor- 20 
mation communication with a radio station. 

5. A multimedia information communication system 
according to claim 1, further comprising a third 
communication interface apparatus for connecting 25 
said first communication network to a second com- 
munication network which transmits information 
data in accordance with a fourth communication 
protocol which is different from at least the third 
communication protocol, 30 
wherein said third communication interface appara- 
tus comprises third conversion means for convert- 
ing information data in correspondence with a 
difference between the third and fourth communica- 
tion protocols between said second and first com- 35 
munication networks. 

6. A multimedia information communication system 
according to claim 5, wherein said third communi- 
cation interface apparatus comprises first commu- 40 
nication interface means for communicating with 
said first communication network, codec means for 
decoding information obtained from said first com- 
munication network or information obtained from 
said second communication network by said com- 45 
munication interface means, or encoding informa- 
tion to be output to said first or second 
communication network, a PB receiver for decoding 

a PB signal from said second communication net- 
work, and second communication interface means so 
for communicating with said second communication 
network. 

7. A multimedia information communication system 
according to claim 5, wherein said third communi- 55 
cation interface apparatus comprises first commu- 
nication interface means for communicating with 
said first communication network, codec means for 



decoding information obtained from said first com- 
munication network by said communication inter- 
face means, or encoding information to be output to 
said first communication network, and second com- 
munication interface means for communicating with 
said second communication network. 

8. A multimedia information communication system 
according to claim 5, wherein at least one of said 
first, second, and third conversion means com- 
prises a plurality of data conversion means pro- 
vided in correspondence with types of information 
data, data type determination means for determin- 
ing a type of input information data, and selection 
means for selectively enabling said plurality of data 
conversion means in accordance with a determina- 
tion result of said data type determination means to 
convert the information data. 

9. A multimedia information communication system 
comprising: 

first and second communication terminal appa- 
ratuses for exchanging information data using 
a common first communication protocol or first 
and second communication protocols which 
are different from each other; 
a first communication network for transmitting 
information data in accordance with a third 
communication protocol different from the first 
and second communication protocols; 
first and second communication interface 
apparatuses for respectively connecting said 
first and second communication terminal appa- 
ratuses to said first communication network; 
and 

a third communication interface apparatus for 
connecting said first communication network to 
a second communication network for transmit- 
ting information data in accordance with a 
fourth communication protocol different from 
the third communication protocol, 
wherein each of said first and second interface 
apparatuses comprises: 
inquiry means for, when a communication ter- 
minal apparatus served by the own apparatus 
generates a call originating request addressed 
to a communication terminal apparatus served 
by another communication interface apparatus, 
multi-address transmitting an inquiry signal 
containing first identification information 
assigned to the terminating communication ter- 
minal apparatus to all communication interface 
apparatuses connected to said first communi- 
cation network; 

determination means for, when an inquiry sig- 
nal reaches via said first communication net- 
work, determining if a communication terminal 
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apparatus corresponding to the first identifica- 
tion information contained in the inquiry signal 
is served by the own apparatus; 
response signal transmission means for, when 
said determination means determines that the s 
communication terminal apparatus of interest 
is served by the own apparatus, sending back a 
response signal containing second identifica- 
tion information assigned to the own apparatus 
on said first communication network to an orig- 10 
inating communication interface apparatus via 
said first communication network; and 
first communication link formation means for, 
when the response signal is sent back, per- 
forming processing for forming a communica- is 
tion link between the own apparatus and the 
terminating communication interface apparatus 
on said first communication network on the 
basis of the second identification information 
contained in the response signal. 20 

10. A multimedia information communication system 
acoording to claim 9, wherein each of said first and 
second communication interface apparatuses com- 
prises: 25 

identification information storage means for, 
when the response signal is sent back, storing 
the second identification information contained 
in the response signal together with first idertti- 30 
fication information corresponding to a partner 
communication terminal apparatus in corre- 
spondence with each other; 
first acquisition means for, when a communica- 
tion terminal apparatus served by the own 35 
apparatus generates a call originating request 
addressed to a communication terminal appa- 
ratus served by another communication inter- 
face apparatus, acquiring second identification 
information assigned to a communication inter- 40 
face apparatus that serves the terminating 
communication terminal apparatus from said 
identification information storage means; and 
second communication link formation means 
for, when said first acquisition means acquires 45 
the second identification information assigned 
to the terminating communication interface 
apparatus, performing processing for forming a 
communication link that connects between the 
own communication interface apparatus and so 
terminating communication interface apparatus 
on said first communication network on the 
basis of the second identification information. 

11. A multimedia information communication system 55 
according to claim 10, wherein said identification 
information storage means stores first identification 
information and second identification information 
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acquired by the own communication interface appa- 
ratus by the inquiry, and first identification informa- 
tion and second identification information acquired 
by another communication interface apparatus by 
the inquiry. 

12. A multimedia information communication system 
according to claim 9, further comprising a server 
apparatus, which is connected to said first commu- 
nication network, and has a function of intensively 
storing the first identification information and sec- 
ond identification information acquired by said first 
and second communication interface apparatuses 
by the inquiry, and 

wherein each of said first and second communica- 
tion interface apparatuses comprises: 

second acquisition means for, when a commu- 
nication terminal apparatus served by the own 
apparatus generates a call originating request 
addressed to a communication terminal appa- 
ratus served by another communication inter- 
face apparatus, acquiring second identification 
information assigned to a communication inter- 
face apparatus that serves the terminating 
communication terminal apparatus from said 
server apparatus; and 

third communication link formation means for, 
when said second acquisition means acquires 
the second identification information assigned 
to the terminating communication interface 
apparatus, performing processing for forming a 
communication link that connects between the 
own communication interface apparatus and 
terminating communication interface apparatus 
on said first communication network on the 
basis of the second identification information. 

13. A multimedia information communication system 
according to claim 9, wherein said third communi- 
cation interface apparatus comprises identification 
information storage means for intensively storing 
the first identification information and second iden- 
tification information acquired by said first and sec- 
ond communication interface apparatuses by the 
inquiry, and 

each of said first and second communication 
interface apparatuses comprises: 
third acquisition means for, when a communi- 
cation terminal apparatus served by the own 
apparatus generates a call originating request 
addressed to a communication terminal appa- 
ratus served by another communication inter- 
face apparatus, acquiring second identification 
information assigned to a communication inter- 
face apparatus that serves the terminating 
communication terminal apparatus from said 
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identification information storage means of said 
third communication interface apparatus; and 
fourth communication link formation means for, 
when said third acquisition means acquires the 
second identification information assigned to 5 
the terminating communication interface appa- 
ratus, performing processing for forming a 
communication link that connects between the 
own communication interface apparatus and 
terminating communication interface apparatus 10 
on said first communication network on the 
basis of the second identification information. 

14. A multimedia information communication system 
according to claim 9, further comprising a server is 
apparatus, which is connected to said first commu- 
nication network, and has a function of intensively 
storing the first identification information and sec- 
ond identification information acquired by said first 
and second communication interface apparatuses 20 
by the inquiry, and 

wherein each of said first and second communica- 
tion interface apparatuses comprises: 

identification information storage means for, 2s 
when a response signal to the inquiry signal is 
sent back, storing second identification infor- 
mation contained in the response signal 
together with first identification information 
assigned to a terminating communication ter- 30 
minal apparatus in correspondence with each 
other; 

first search means for, when a communication 
terminal apparatus served by the own appara- 
tus generates a call originating request 35 
addressed to a communication terminal appa- 
ratus served by another communication inter- 
face apparatus, searching said identification 
information storage means of the own appara- 
tus for second identification information 40 
assigned to a communication interface appara- 
tus that serves the terminating communication 
terminal apparatus; 

second search means for, when said first 
search means cannot find the second identif i- 45 
cation information by the search, searching 
said server apparatus for the second identifica- 
tion information; 

third search means for, when said second 
search means cannot find the second identifi- so 
cation information by the search, multi-address 
transmitting an inquiry signal containing first 
identification information corresponding to the 
terminating communication terminal apparatus 
to all communication interface apparatuses ss 
connected to said first communication network, 
and acquiring second identification information 
assigned to the communication interface appa- 



ratus that serves the terminating communica- 
tion terminal apparatus, on the basis of a 
response signal to the inquiry signal; and 
fifth communication link formation means for, 
when one of said first, second, and third search 
means acquires the second identification infor- 
mation assigned to the communication inter- 
face apparatus that serves the terminating 
communication terminal apparatus, performing 
processing for forming a communication link for 
connecting between the own communication 
interface apparatus and terminating communi- 
cation interface apparatus on said first commu- 
nication network on the basis of the second 
identification information. 

15. A multimedia information communication system 
comprising: 

first and second communication terminal appa- 
ratuses for exchanging information data using 
a common first communication protocol or first 
and second communication protocols which 
are different from each other; 
a first communication network for transmitting 
information data in accordance with a third 
communication protocol different from the first 
and second communication protocols; 
first and second communication interface 
apparatuses for respectively connecting said 
first and second communication terminal appa- 
ratuses to said first communication network; 
and 

a third communication interface apparatus for 
connecting said first communication network to 
a second communication network for transmit- 
ting information data in accordance with a 
fourth communication protocol different from 
the third communication protocol, 
wherein each of said first and second interface 
apparatuses comprises: 
inquiry signal transmission means for, when a 
communication terminal apparatus served by 
the own apparatus generates a call originating 
request addressed to a communication termi- 
nal apparatus served by another communica- 
tion interface apparatus, transmitting an inquiry 
signal containing identification information cor- 
responding to the terminating communication 
terminal apparatus onto said first communica- 
tion network, and 

said third communication interface apparatus 
comprises: 

terminating apparatus determination means for 
receiving the inquiry signal, and determining 
based on the identification information con- 
tained in the inquiry signal if the terminating 
communication terminal apparatus is a com- 
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munication terminal apparatus which is served 
by said first or second communication interface 
apparatus inside said system, or a communica- 
tion terminal apparatus which is connected to 
said second communication network outside 5 
said system; and 

communication link formation means for selec- 
tively performing first processing for forming a 
communication link for connecting between 
said first or second communication interface 10 
apparatus that serves an originating communi- 
cation terminal apparatus and said first or sec- 
ond communication interface apparatus that 
serves the terminating communication terminal 
apparatus, and second control for forming a 15 
communication link between said first or sec- 
ond communication interface apparatus that 
serves the originating communication terminal 
apparatus and the terminating communication 
terminal apparatus connected to said second 20 
communication network, in accordance with a 
determination result of said terminating appa- 
ratus determination means. 

16. A multimedia information communication system 25 
comprising: 

first and second communication terminal appa- 
ratuses for exchanging information data using 
a common first communication protocol or first 30 
and second communication protocols which 
are different from each other; 
a first communication network for transmitting 
information data in accordance with a third 
communication protocol different from the first 35 
and second communication protocols; 
first and second communication interface 
apparatuses for respectively connecting said 
first and second communication terminal appa- 
ratuses to said first communication network; 40 
a third communication interface apparatus for 
connecting said first communication network to 
a second communication network for transmit- 
ting information data in accordance with a 
fourth communication protocol different from 45 
the third communication protocol; and 
a server apparatus connected to said first com- 
munication network, 

wherein each of said first and second commu- 
nication interlace apparatuses comprises: so 
inquiry signal transmission means for, when a 
communication terminal apparatus served by 
the own apparatus generates a call originating 
request addressed to a communication termi- 
nal apparatus served by another communica- ss 
tion interface apparatus, transmitting an inquiry 
signal containing identification information cor- 
responding to the terminating communication 



terminal apparatus onto said first communica- 
tion network, and 
said server apparatus comprises: 
terminating apparatus determination means for 
receiving the inquiry signal, and determining 
based on the identification information con- 
tained in the inquiry signal if the terminating 
communication terminal apparatus is a com- 
munication terminal apparatus which is served 
by said first or second communication interface 
apparatus inside said system, or a communica- 
tion terminal apparatus which is connected to 
said second communication network outside 
said system; and 

communication link formation means for selec- 
tively performing first control for forming a com- 
munication link for connecting between said 
first or second communication interface appa- 
ratus that serves an originating communication 
terminal apparatus and said first or second 
communication interface apparatus that serves 
the terminating communication terminal appa- 
ratus, and second control for forming a commu- 
nication link between said first or second 
communication interface apparatus that serves 
the originating communication terminal appa- 
ratus and the terminating communication ter- 
minal apparatus connected to said second 
communication network, in accordance with a 
determination result of said terminating appa- 
ratus determination means. 

17. A multimedia information communication system 
according to claim 15 or 16, wherein said communi- 
cation link formation means performs 

as the first control, control for sending back a 
response signal containing second identifica- 
tion information assigned to a communication 
interface apparatus that serves the terminating 
communication terminal apparatus to the com- 
munication interface apparatus as an inquiry 
source, and forming a communication link that 
connects between a communication interface 
apparatus that serves an originating communi- 
cation terminal apparatus, and the communica- 
tion interface apparatus that serves the 
terminating communication terminal appara- 
tus, and 

as the second control, processing for sending 
back a response signal containing second 
identification information assigned to said third 
communication interface apparatus to the com- 
munication interface apparatus as an inquiry 
source, forming an internal communication link 
that connects the originating communication 
interface apparatus and said third communica- 
tion interface apparatus on said first communi- 
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cation network, forming an external 
communication link between the terminating 
external communication terminal apparatus 
and said third communication interface appara- 
tus by requesting a call connection to said sec- 5 
ond communication network, and connecting 
the internal and external communication links 
to each other. 

18. A multimedia information communication system 10 
according to claim 15 or 16, wherein said terminat- 
ing apparatus determination means comprises 
identification information storage means for prestor- 

ing first identification information assigned to said 
first and second communication interface appara- 15 
tuses, and first identification information of each 
communication terminal apparatuses served by the 
communication interface apparatuses in corre- 
spondence with each other, and determines if the 
terminating communication terminal apparatus is a 20 
communication terminal apparatus inside or out- 
side said system by checking if first identification 
information of a terminating apparatus contained in 
the received inquiry signal is stored in said identifi- 
cation information storage means. 25 

19. A multimedia information communication system 
according to claim 18, wherein said terminating 
apparatus determination means further comprises 
means for acquiring second identification informa- 30 
tion assigned to said first and second communica- 
tion interface apparatuses and the first identification 
information of each communication terminal appa- 
ratuses served by these communication interface 
apparatuses by inquiring of said first and second 35 
communication interface apparatuses. 

20. A multimedia information communication system 
according to claim 15 or 16, wherein when a 
received inquiry signal contains information indicat- 40 
ing whether or not a call is originated to said second 
communication network, said terminating appara- 
tus determination means determines based on the 
information if the terminating communication termi- 
nal apparatus is a communication terminal appara- 45 
tus inside or outside said system. 

21. A multimedia information communication system 
comprising: 

50 

first and second communication terminal appa- 
ratuses for exchanging information data using 
a common first communication protocol or first 
and second communication protocols which 
are different from each other; 55 
a first communication network for transmitting 
information data in accordance with a third 
communication protocol different from the first 



and second communication protocols; 
first and second communication interface 
apparatuses for respectively connecting said 
first and second communication terminal appa- 
ratuses to said first communication network; 
and 

a third communication interface apparatus for 
connecting said first communication network to 
a second communication network for transmit- 
ting information data in accordance with a 
fourth communication protocol different from 
the third communication protocol, 
wherein each of said first and second commu- 
nication interlace apparatuses comprises: 
terminating apparatus determination means 
for, when a communication terminal apparatus 
served by the own apparatus generates a call 
originating request addressed to another com- 
munication terminal apparatus, determining if 
the terminating communication terminal appa- 
ratus is a communication terminal apparatus 
which is served by said first or second interface 
apparatus inside said system, or a communica- 
tion terminal apparatus which is connected to 
said second communication network outside 
said system; and 

communication link formation means for selec- 
tively performing first control for forming a com- 
munication link for connecting between the own 
communication interface apparatus and a com- 
munication interface apparatus that serves the 
terminating communication terminal appara- 
tus, and second control for forming a communi- 
cation link for connecting between the own 
communication interface apparatus and the ter- 
minating communication terminal apparatus 
connected to said second communication net- 
work, in accordance with a determination result 
of said terminating apparatus determination 
means. 

22. A multimedia information communication system 
according to claim 21, wherein said terminating 
apparatus determination means comprises: 

inquiry means for, when a communication ter- 
minal apparatus served by the own communi- 
cation interface apparatus generates a call 
originating request addressed to another com- 
munication terminal apparatus, multi-address 
transmitting an inquiry signal containing identi- 
fication information corresponding to the termi- 
nating communication terminal apparatus to all 
communication interface apparatuses con- 
nected to said first communication network; 
and 

determination means for determining if the ter- 
minating other communication terminal appa- 
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ratus is a communication terminal apparatus 
inside or outside said system by monitoring 
whether or not one of the communication inter- 
face apparatuses connected to said first com- 
munication network sends back a response 5 
signal indicating that the apparatus serves the 
terminating other communication terminal 
apparatus, after the inquiry signal is transmit- 
ted. 

10 

23. A multimedia information communication apparatus 
according to claim 22, wherein said terminating 
apparatus determination means comprises: 

identification information storage means for, 15 
when the response signal is sent back, storing 
second identification information, which is con- 
tained in the response signal, and corresponds 
to a communication interface apparatus that 
sent back the response signal, together with 20 
first identification information corresponding to 
the terminating communication terminal appa- 
ratus in correspondence with each other; and 
determination means for, when a communica- 
tion terminal apparatus served by the own 25 
communication interface apparatus generates 
a call originating request addressed to another 
communication terminal apparatus, searching 
said identification information storage means 
for second identification information assigned 30 
to a communication interface apparatus that 
serves the terminating communication terminal 
apparatus, and determining based on the pres- 
ence/absence of the second identification infor- 
mation if the terminating communication 35 
terminal apparatus is a communication termi- 
nal apparatus inside or outside said system. 

24. A multimedia information communication apparatus 
according to claim 21 , wherein when a call originat- 40 
ing request sent from an originating communication 
terminal apparatus contains information indicating 
whether or not a call is originated to said second 
communication network, said terminating appara- 
tus determination means determines based on this 45 
information if the terminating communication termi- 
nal apparatus is a communication terminal appara- 
tus inside or outside said system. 

25. A multimedia information communication system 50 
comprising: 

first and second communication terminal appa- 
ratuses for exchanging information data using 
a common first communication protocol or first 55 
and second communication protocols which 
are different from each other; 
a first communication network for transmitting 
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information data in accordance with a third 
communication protocol different from the first 
and second communication protocols; 
first and second communication interface 
apparatuses for respectively connecting said 
first and second communication terminal appa- 
ratuses to said first communication network; 
and 

a third communication interface apparatus for 
connecting said first communication network to 
a second communication network for transmit- 
ting information data in accordance with a 
fourth communication protocol different from 
the third communication protocol, 
wherein said third communication interface 
apparatus comprises: 

first identification information acquisition 
means for, when an incoming call signal 
reaches from an external communication termi- 
nal apparatus via said second communication 
network, acquiring first identification informa- 
tion corresponding to a terminating communi- 
cation terminal apparatus served by said first or 
second communication interface apparatus on 
the basis of information representing a termi- 
nating apparatus contained in the incoming call 
signal; 

second identification information acquisition 
means for acquiring second identification infor- 
mation assigned to said first or second commu- 
nication interface apparatus that serves the 
terminating communication terminal apparatus 
on the basis of the first identification informa- 
tion acquired by said first identification informa- 
tion acquisition means; and 
communication link formation means for form- 
ing a communication link that connects 
between said third communication interface 
apparatus and said first or second communica- 
tion interface apparatus that serves the termi- 
nating communication terminal apparatus on 
said first communication network on the basis 
of the second identification information 
acquired by said second identification informa- 
tion acquisition means. 

26. A multimedia information communication system 
according to claim 25, wherein when the incoming 
call signal coming from the external communication 
terminal apparatus contains at least one of identifi- 
cation information corresponding to a terminating 
communication terminal apparatus and a communi- 
cation type, said first identification information 
acquisition means determines a terminating com- 
munication terminal apparatus on the basis of at 
least one of the identification information and com- 
munication type, and acquires first identification 
information assigned to the determined communi- 
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cation terminal apparatus. 

27. A multimedia information communication system 
according to claim 25, wherein when the incoming 
call signal coming from the external communication 5 
terminal apparatus contains identification informa- 
tion of an originating communication terminal appa- 
ratus, said first identification information acquisition 
means determines a terminating communication 
terminal apparatus on the basis of the identification 10 
information, and acquires first identification infor- 
mation assigned to the determined communication 
terminal apparatus. 

28. A multimedia communication system comprising: 15 

a plurality of interface apparatuses, each of 
which is connected to a communication termi- 
nal, and has protocol conversion means for 
converting a first communication protocol 20 
unique to the communication terminal into a 
second communication protocol different from 
the first communication protocol, and vice 
versa; 

a network for connecting said interface appara- 25 
tuses to each other and transmitting a signal in 
accordance with the second communication 
protocol; and 

a communication connection controller for con- 
trolling a communication between the plurality 30 
of terminal devices, 

wherein said communication connection con- 
troller is provided to at least one of said inter- 
face apparatuses. 

35 

29. A multimedia communication system according to 
claim 28, further comprising a computer which is 
connected to said network and has a telephone 
function, and 

wherein said communication connection controller 40 
is provided to said at least one interface apparatus 
and said computer. 

30. A multimedia communication system according to 
claim 28, further comprising a server which is con- 45 
nected to said network and has said communica- 
tion connection controller. 

31. A multimedia communication system according to 
claim 28, wherein each of said interface appara- so 
tuses transmits, to one communication connection 
controller, originating side information that pertains 

to the interface apparatus which is to initiate a com- 
munication, terminating side information that per- 
tains to the interface apparatus which is to 55 
communicate with, and communication condition 
information that pertains to communication means 
for performing a communication, at the beginning of 



the communication. 

32. A multimedia communication system according to 
claim 31, wherein said communication controller 
acquires detailed originating side information, ter- 
minating side information, and communication con- 
dition information from a database on said network 
or said interface apparatus on the basis of the 
received originating side information, terminating 
side information, and communication condition 
information, selects an appropriate communication 
connection controller on the basis of the acquired 
information and information that pertains to a status 
of said network at the time of the communication, 
and transmits information that pertains to the 
selected communication connection controller to 
originating and terminating side interface appara- 
tuses. 

33. A multimedia communication system according to 
claim 32, wherein each of said interface appara- 
tuses further comprises means for monitoring a 
communication state from the originating side inter- 
face apparatus to the terminating side interface 
apparatus. 

34. A multimedia communication system according to 
claim 31, wherein the originating side information 
contains a telephone number, network number, and 
login name, and the communication condition infor- 
mation contains an audio communication, image 
communication, and data communication. 

35. A multimedia communication system according to 
claim 31 , wherein the terminating side information 
contains a telephone number, network number, 
login name, and group information required for a 
communication. 

36. A multimedia communication system according to 
claim 28, wherein said communication connection 
controller further comprises means for changing a 
terminating side interface apparatus in correspond- 
ence with a request from an originating or terminat- 
ing side interface apparatus or a change in status of 
said network even after the beginning of the com- 
munication between the interface apparatuses. 

37. A multimedia communication system according to 
claim 28, further comprising means for changing 
the communication connection controller in corre- 
spondence with a request from an originating or ter- 
minating side interface apparatus or a change in 
status of said network even after the beginning of 
the communication between the interface appara- 
tuses. 

38. A multimedia communication system according to 
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claim 28, further comprising means for changing a 
communication connection mode in correspond- 
ence with a request from an originating or terminat- 
ing side interface apparatus or a change in status of 
said network even after the beginning of the com- 5 
munication between the interface apparatuses. 

39. A multimedia communication system according to 
claim 28, wherein a third interface apparatus differ- 
ent from originating and terminating side interface 10 
apparatuses sends information of the originating 
and terminating side interface apparatuses to one 
communication connection controller to call the 
originating and terminating side interface appara- 
tuses in turn and to connect the originating and ter- 15 
minating side interface apparatuses to each other 

so as to make the originating and terminating side 
interface apparatuses communicate with each 
other. 

20 

40. A multimedia communication system according to 
claim 28, wherein when a terminating side interface 
apparatus cannot answer a call, a third interface 
apparatus answers as proxy for the terminating side 
interface apparatus, stores communicating informa- 25 
tion, and transfers the stored information upon call 
termination to the terminating side interface appa- 
ratus. 

41. A multimedia communication system according to 30 
claim 28, further comprising means for converting 
e-mail text into audio data, and wherein audio data 

of an e-mail addressed to an originating side inter- 
face apparatus is transmitted to the originating side 
interface apparatus in response to a request from 35 
the originating side interface apparatus. 

42. A multimedia communication system according to 
claim 28, wherein said network transmits a signal in 
accordance with a protocol complying with an 40 
IEEE802 interface. 

43. A multimedia communication system according to 
claim 28, wherein said network transmits a signal in 
accordance with a protocol complying with an 45 
IEEE1394 interface. 
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